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PART I. 



HISTORICAL AGCOUIVT OF THE RISE, PROGRESS, AND PRESENT 
STATE OP THE CULTURE AND MANUFACTURE OF SILK. 

CHAPTER I. 

BISTCMtT OF SILK, TO THE PERIOD WHEN SILKWORMS WERE 
FIRST. INTRODUCED INTO EI7ROPE. 

Hme of its earliest ase uncertain.— First produced and adopted in the East. 
— China the Country of the Silkworm.— The Seres of the Ancients the 
Chinoe of the Modems. — Bilk manufactured at an early period in the 
Island of Cos.— Curious process.— Si)k amon^ the Persian spoils acquired 
hy Alexander the Great.— Aristotle's Description of the Bombyx.-^Absurd 
notions of different writers. — Silk highly priased at Rome. — Marcus Anto- 
ninus sends Ambassadors to China. — Persian Monop^y. — Attempts of 
Justinian to destroy this. — His Failure.-r-Introduction of the Silkworm 
Into Constantinople.- Imperial Manufacture.— Silkworms successfully 
reared in other parts of Greece. — SuriHrise of the Sogdian Ambassador. — 
Pestruction of Mulberry Trees in China. 

Silk, and the many textares wrought from this beautiful 
material, are so universally and fiunniarly known, that tiie 
peculiar maimer of its production cannot &il to be a subject 
of interesting investigaticoL 

It is a wo^erful (act, that the thick velvet and the stiff 
brocade, the thin gauze and the delicate blonde,, should all 
be formed frxmi the product of the labors of a little worm ; and 
we are irresistibly prcHnpted to inquire now such results are 
accomplished. 

To trace from their origin the progressive steps by which 
man has adapted to his use the various productions or nature, 
is rarely possible. All that can be collected concerning sev- 
eral of the important arts, of life is, that they have flowed to 
us from the east, and tiiat many among them have issued 
from China in a state of comparative perfectness. This is 
particalarly the case with the subject of our present inquiry. 

B 



14 8t£K MAimFACTITBE.- tAMf it 

It is impogedble to fix the ]^riod when man first divested 
the chrysalis of its dwelling, and discovered that the little 
yellow ball, which adhered to th6 leaf of the mulberry tree, 
could be evolved into a slender filament, and thence be made 
to form tissues of endless beauty and variety. From a cer- 
tain point, we can trace the progressive improvements of the 
silk manuj&cttire, but seek in vain for authentic informaticm 
respecting its earliest origin i and, while compelled to assign 
the merit of this to the Chinese, we cannot account for the 
degree of excellence which the art had attained previous to 
the time when even the existence of the material became 
known in the West This proficiency alone, howevefr, a^ 
fords sufficient proof that the manufacture was of no recent 
origin. The manual arts arrive at perfection by very slow 
degrees. Improvements resulting ftom Inventicm, as distin* 
p^uii^ed firom imitation, are seldom rapid ; and if this positicm 
hold good as a generi^ principle, it is more especially applica- 
ble to labors unassisted by any save the rudest machinery, 
and practised by a people who; so iar at least as we are in- 
^ formed, could derive little aid firom science. 

Notwithstanding> these disadvantages, the Chinese, in the 
remotest ages, produced sugar, silk, and many other manu- 
factures, with a degree of excellence which even now is 
scarcely surpassed. Yet while other nations have been rapid' 
ly advancing in knowledge, they have remained stationary. 
Debarred from intercourse with theit kmd, less by the ob- 
structions which they raised to the ingress of strangers, than 
by the vanity which led them to make so fidse an estknale of 
other nations, this extraordinary peo^e dfew upon the re- 
sources of their own intelligence for oiscoveries the most im- 
pOTtant, &nd pursued them to an usefiil end with industry the 
most persevering. Their industry remains, but the intelli' 
gence to which it owed its principal value appears to have 
been arrested.* In the faculty of imitating, they are still 
considered unrivalled ; but this is a quality which would seenr 
to place them in the train of Other nations, rather than ad 
taking the lead in dis(?overy and civilization. 

The first introduction of Indian luxuries to the knowledge 
of the ancients, was accompanied by the most fabulous ac-- 
counts of the regions of their production, and gave occasion' 
for many absurd speculations. This state of ignorance was, 
no doubt, in a great part owing to the peculiar policy of the 
Chinese, who, habitually and exceedingly jealous of all other 

■ I ^ I I » I III . l " I I fc I — ^»— «— ^M 
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CHAP* I* HISTOttY OF SILK. IS 

people, eny^oped the practice of their various arts in so 
mach mystery, that stiatag^n' was often baffled in the en- 
deavor to unravel it, leaving us indebted hr the discloeure to 
finrtuitous circumstancea 

In the attempt here made to trace,'fTom the dark ages of 
antiquity to the present time, the progress of a trade and 
manufacture so widely 'difiused over the civilized world as 
those of silk, chrondogical order is followed* as closely as the 
nature of the inquiry will permit 

Reasons already stated lead us tojconfflder it probable that 
the inhabitants of China enjoyed the use of silk nrom a period 
greatly anterior to its introduction elsewhere. By the writ- 
ten TecordB of that country, we are told that the art of con- 
verting to their own advantage the labors of the silkworm 
was known and practised among them 2700 years befcnre the 
commencement of the Christian era. Their most ancient 
authorities represept.the emnreeses of China a^ surrounded 
by their women, engaged in the occupations o£ hatching and 
i^aring silkworms, and in weaving tissues from their produce. 
To the empress S^e^-ling-shee, the consort of Hoang-tee, is 
ascribed the honor of having first observed the silk produced 
by the worms, of unravelling their cocoons, and of working 
the fine filament into a web of cloth. 

Silk is described by the ancients as coining first fiom 
Serica or Sereinda, that;part of India which lies beyond the 
Ganges. Seres is the designation given by the Greeks and 
Romans to the people who inhabit^ those remote regions, 
and Sereinda is, apparently, a compound of Seres and Indu 
The latter is a general term^ applied by the ancients to all 
distant nations, with, as little {Excision as India is now used 
by modem Europeans. 

It is now so generally admitted that the Seres of the an- 
cients are the Chinese of the modems, that it is unnecessary 
to enter into any discussion in proof of this belief <Seisthe 
name fi>r silk in the Chinese language ; this, by a faulty pro- 
nimciation, not imcommon in their firontier provinces, acquured 
the finid r, thus chanmng the word into Ser, the very name 
adopted by the Greeks. We can, therefore, hardly doubt 
that these obtained the name, as well as the material itself, 
first fi'om China. 

The labors of the silkworm, whose produce holds so irii- 
pOTtant a place among the luxuries of modem life, were, until 
the time of the emperor Justinian, wholly confined to China, 
Long before that period, however^ not only were manufac- 
tures of silk introduced an)ong the nations which then eu-» 
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gaged in commercial panmito, but the raw material gave 
employment to extensive manufactories in Persia, Tyre» Be« 
rjrtus, and elsewhere^ 

The celebrated historian Ammianus Marcellinus describes 
the Seres as a sedate and ^fentle people, who avoid all conten- 
tbns with neighboring nations, apd are therefore exemt>t from 
the miseries and alarms of war. Being without the necessity 
fi>r using offensive weapons, they are ev^i unacquainted with 
them. Blessed with a fertile soil, and a delicious and salubri- 
ous climate, they are represented as passing their happy days 
in the most perfect tranquillity and delightful leisure, amid 
shady groves fxumed by gentle freezes, and producing fleeces 
cf downy wool, which, after being sprinkl^ with water, is 
combed off in the finest threads and woven into sericum,* 

Marcellinus proceeds to describe the Seres as being content 
with their own felicitous condition, and so reserved in their 
intercourse with the rest of mankind, that when -fereignerB 
venture within their boundaries for wrou^t and unwrought 
silk, and other valuable articles, they consider the price (^red 
in silence, and transact their business without exchanging a 
word ; a mode of traffic which is still practised in some eastern 
countries. 

In the island of Eos,, situated in the Archip^ago, silk was 
manu&cturedut a very early period. Aristotle relates, that bom- 
hykia, or the stuff produced from the bonibyx (the silkworm), 
was respun and rewove by the industrious women of this 
island. Pamphila is celebrated as the inventress of this pro- 
cess. She unwove the precious material to recompose it in 
her loom into fabrics of a more extended texture ; thus con- 
verting the substantial silks of the Seres into thin transparent 
gauze, obtaining in measure what was lost in substance. 
Attempts have been made to rob the inventress of all the 
merit belonging to this process, by identifying the bombykm 
with the raw material, which, it is said, Pamphila and her 
nymphs procured from Seres, and spun and wove intosericum 
or silk. But the &et of the reweaving rests upon too good 
authority to be doubted. It vi\\\ be seen 3iat the Roman ladies 
subsequently adopted this Pamphilian process. 

Pliny asserts that the bombyx was a native of Kos ; but it 
is not probable that the women of that island would, in such 
case, have recourse to the laborious operation of converting 
^reign finished goods into threads for their own weaving, ft 
is, therefore, only reasonable to suppose, that whatever manu- 
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^ture was carried on from the raw material, was, like that 
ofT^re or Berytus, composed of jin wrought silk imported 
fi*om the East. It is mentioned both by Theophanes and Zoq«» 
ras, the Byzantine historians, that before silkworms were 
brought to Constantinople in the middle of the sixth century, 
no person in that capital knew that silk was produced by a 
worm ; a tolerably strong evidence that none were reared so 
near to Constantinople as Kos.* 

Among all the rich materials gathered from various coun- 
tries for the embellishment of the celebrated temple of Solo- 
mon, no mention is made of silk. The costly cloths used at 
its dedication, and appropriated to the service of the priest- 
hood, are described as being of the finest linen. In Jerome's 
trajnslation of the Bible, we find sericum enumerated among 
other articles of commerce sent to Tyre from Syria, 588 
yearsJI)efi>re Christ The supply must, however, have been 
exceedingly scanty, since^ on the rebuilding of the temple, 
which was completed sixty-four years after the last-mentioned 
period, the records of the Jews make no mention of the sub- 
stitution of silken jfor linen fabrics, as might reasonably be ex- 
pected amon^ a people who mtroduced so much magnificence 
into their religious rites. 

The victorious army of Alexander the Great brought home, 
among other eastern luxuries, wrought silks from Persia. 
This ambitious conqueror, while eagerly intent upon adding 
to his dominions, was desirous also of extending the bounda^ 
ries of knowledge ; not forgetting, amid his insatiable lust of 
empire, the more rational counsels of his learned preceptor, 
Anstotle, tiiat he should explore the arcana of nature. To fa- 
cilitate this object, Alexander took with him, in his Asiatic ex- 
pedition, 1000 men, whose sole employment it was to collect 
animaJs, either by fishing,- hunting, or hawkmg: these were, 
J&om time to time, carefiilly transmitted for the inspection of 
the pMosopher ; and for his further encouragement in the 
prosecution of his inquiries, Alexander presented him with 
the stun of dOO 'talents. So well did Aristotle avail himself of 
these opportunities afforded by his royal pupil, that although 
his writings on natural history are tne most ancient extant, 
tiiey are yet found to be more correct tiian those of many who 
wrote at later periods on that branch of science. 

Aristotle certainly gives the best account of the silkworm 
that is to be fomid in any ancient author, describing it as a 
toned worm, which passes through several transforriiations, 
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and produces bomb^kia. It is remarkable* however, that al- 
though minute in his description of the worm, he yet fiuls to 
indicate the country of its origin. 

Pliny, whose Writings aflford evidence of so much erudi- 
tion, has given an account of the silkworm which greatly 
varies from that oi the Grecian philosopher. Assyria is a»- 
signed by the Roman naturalist as the native coimtry of the 
bombyx, and he transplants Pamphila and her manufiicture to 
Ceos, an island on tiie opposite side of the Mgeim Sea, near 
to the coast of Attica. He tells us that the stuff which the 
women of Rome unravelled and wove anew, was made fVom a 
woolly substance, combed by the Seres from the leaves of 
trees, and that draperies formed of this material were import* 
ed from the country of the Seres. 

Diu*ing a period of nine centuries following the time of 
Aristotle, various writers* asserted that sericum was made^ 
either from fleeces growing upon trees, 

* VeUeraque ut £>liis depectant tenuia Seres, — "t 

from the bark of trees, or from flowers. With that confusioa 
of ideas which was unavoidable in attempting to describe 
what they did not understand, these writers mingled together 
what the3r had heard or read dT silkworms feeding <m. miuberrr 
leaves, with cotton growing upon sluiibs, with flaic, and wito 
coir, or the inner rind of &e cocoa-nut Some few authors 
came nearer to the truth, and stated^ that the silken filament 
was obtained from a species of the spider or beetle. So slow- 
ly was the truth on this point disseminated^ even am<p|r 
learned men, that Isidorus, bishop of Hispalisin Spam, though 
he lived a century after the introduction into Europe of sift- 
worms and the manufacture of silk, was wholly ignorant upon 
the subject, and servilely copied Pliny ; so prone is the scholar 
to obtain his information from books, rather than to seek for 
accurate ideas in the study of things. 

Silk was very little known in Europe before the reign of 
Augustus, and, during a long succeeding period, it r^nained 
extremely costly ; only a small quantity reaching the imperial 
city, by a circuitous and expensive land and water carriage. 

In the reign of Tiberius the use of oriental sericum was 
appropriated in Rome wholly to women of rank. Men were 
restrained by' a law of the senate from clothing themselves 
with such effeminate apparel. This prohibition cud not indeed 
prevent their using, during the heat of summer, the lighter 
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counteracting' the mciteaieats of vuuty. Tbe extreme slight- 
□ess BJid trsnBjMireiicy of these tezturea, which were aTao 
adopted by such females as could not procure the more costly 
etu^ &riiished occasion for the censure mid ridicule of the 
moralists and satirists of more than a centurj.* 

]^rther to gratify the tastes of those whose circumstances 
did not allow them to adopt the use of so admired a mateidal 
<^ dress, a fabric waa invented, in which the costly filament 
was interwoven with a cheaper material. This manufacture 
was ni6-«ricum, and was worn indiscriminately by males 
and females. 

The accumulating wealth and increasing luxury of the Ro- 
man people caused, tbe demand for silk raanufiictUTes to ii 



Anionmus sent, on this account, ambeseadort to China, ii 
der to open a iiiore direct commercLal intercourse with that 
country.! These ambosesdors proceeded to their destinatioa 
bf the way of Egypt and India. The Annals of the Chinese 
historian veni-hien-tung' record this embassy, which did not 
prove more succesaiul than embaisies to China in cither days 
hitTe been. The Persians were, for centuries, the channel of 
ooauaunication between Kome and China, and their caravans, 
laden with merchandise, traversed the whole extent of Asia, 
irom the Chinese ocean to the sea-coast of Sjria- 

Tfae price of sUh in Borne, during the third century, must 
iiBve b^ very high, when, amid the grower enormities and 
more wanton prodigalitieB of Heliosnhtlus, it is yet deemed 
worthy of mention and accuBstion, uiat he habited himself in 
» garment made wholly of that material, and which woa 
Ofaence called a kototericuin. In the latter part of the sama 
ceutuTj we find the more prudent emperor Aurelian refusing 
to the entreaties of bia ^npren & susitar luxury, alleging 
that such could mly be obtained in exchange for its weight 

The luxarioBH habits of the Romans accompanied them to 
Byzantium, and offired a rich harvest to the Persians, which 
■they were long enabled to reap, owing to their monopoly of 
-the tiade with India and China. Ilis desire of obtaining a 
continaed supply of luxuries, to which the farmer had been 
liHig accustomed, has been much censured, as evincing de- 
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ffeneracy from the sterner virtaes of their ancestors. It would 
he difficult, however, to show that the Romans of the fifth 
century, employing their superfluous wealtii in giving a profit* 
aBle direction to native industry, while encouraging that coeo^ 
mercial enterprise to which they were indehtS for imported 
ffratificatioQB, were inferior to their rude forefiithers, who 
followed nd trade teve that of the sword, and whose com- 
merce with other countries consisted in war, and rapine, and 
desolation. 

Persia, in the prosecution of this intermedial traffic, fiir- 
niriied silks to the inhabitants of Constantinople at prices out 
of aU proportion with their cost in the countiy of production. 
Their trade, neeied the infiision of some of the modem spirit 
of competition, so usefiil to the great class of consumers; or 
it |m>bably was trammelled by the regulations and exactions 
€i an arbitrary government 

The Romans being at war with the Persians in the reign 
of Justinian, that monarch endeavored to obtain supplies of 
Indian produce for his subjects through other channels. For 
Uds purpose he sent embassies to Ehusbaan, king oif Axuma, 
and Esuniphseus, who governed the Homerites, in Arabia 
Felix, then tributary to Axuma. Stimulated by the desire pf 
gain, these princes fell readily into the views of Justinian; 
but, through their deficiency of skill and experience, were 
littie able to fiilfil their commercial engagements ; and the 
price of silk rose in Constantinople to a height which obliged 
even the most luxurious in a great degree to fore^ its use. 
This state of privation must not be altogether ascribed to the 
external relations of the imperial ^fovemment. The Phoeni- 
cmi manufiicturers were still willmg to supply their silken 
fiibrics ; but Justinian, with short-oghted rapacity, injured the 
trade, by burthening the importation with heavy duties, and 
still more by regulating the price, at which merchants were 
allowed to dispose of tiieir merchandise. The arbitrary or- 
ders of the emperor limited this ptioe to a rate which, wheQ 
converted into English monev^ was equal to AL 15s, 9d,, eth 
timated in gold, for the pound avoirdupois. This price was 
really greater than a similar amount at the pres^it day, the 
value in exchange of the precious metals having been much 
reduced by the greater richness of the mines since discovered, 
and W the superior methods used for working them. This 
interrereuce of Justinian was enforced with the greatest 
strictness ; the merchants enga^fed in the traffic were ruined ; 
the scarcity of silk at Constantmople was converted into ab- 
9Qlute priy4tii>n \ 91^4 .the revenue of the emperor, the im<* 
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ranvement of vhich wu daubtleM the gnat nwtire Sot inter- 
ference, sufibred in consequence. 

The commerce of the aamoB wu m this state, aa re- 
garded the article of silk, vhen they obtained relief in » 
very exttaordinarj and unexpected manner. Two Peraion 
nuMikB, having been eqipJoyed aa miBaiODaries in some of tfaa > 
Christian churches, which, according to Cosnaa, were already 
established in dtSerent parts of India, had penetrat«d into the 
country of the Seres, or China. "There, amidst their pioiu 
occupations, tb^ viewed with a curious eye the common 
drees of tbe Chinese, the manu&cturea of silk, and the' 
myriads of silkworms, whose education, either on trees or in 
bouses, had once been considered the labor of queens. Tliey 
soon discovered that it -was impracticable to transplant tha 
short-lived msect, buttjiat in the eg^ a numerous progemr 
might be preserved, and multiplied m a diBtant climate."* 
They observed with interest the labors of the little creature, 
and Btjx)ve to make themselves acquainted with all the manual 
arts empl<^ed in working up its productions into so great a 
TBTiety of tkbrics. On flieir return to the West, instead of 
imunicating their knowledge thus acquired to their own 
ntiymen, they proceeded on to Constantinople. The pros- 
pect of gain, or, a^ some have asserted, Em mdignant zeal, 
excited By seeing a lucrative branch of commerce enerowed 
by unbelieviiig nations, ]trompted them to impart to uie em- 
pemr the secret, hitherto so well preserved by the Chinese, 
that silk was produced by a species of worm; and to acquaint 
him with their belief that the eggs of these might be suc- 
cessfully transported, and the insects propagated in his do- 
minions; They likewise explained to Justmian the modes of 
Ereparing and manulocturing the slender tifoment, myEteries 
itherto altogether unknown or but imperfectly unileratood in 
Curc^. By the promise of a great reward, the monks were 
induced to return to Chins, and there, with much difficulty, 
eluding the vigilant jealouev of the Chinese, they succeeded 
in obtaming a quantity of silkworms' eggs. These they con* 
cealed in a hollow cane, and at length, in tlie year 552, con- 
veyed them in safety to Constantinople. The eggs were 
hatched in the proper season by the warmth of manure, and 
the irorms were fed with the leaves of the wild mulberry 
tree. These worms, in due time, spun their silk, and propa- 

• Roben»n'i Duquiridons on ihe Cominerca of India. D'Herbelot. 
BiUioUi- Orieni: art. iiirir. Procopin. HiK Ansa. Gibbad'i DmIid* 
(Uid Fall of th* Roman Empn, clup. il. 
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gated under the carefiil tendance of the monks ; who also io- 
strncted the Romans in the whole process of manufacturing^ 
their pfoduction.* 

The insecfcsi thus produced wete the progenitors of all the 
generations of silkworms which have since been reared in 
Europe and the western parts of Asia,— of the countless 
myriads who^e coiMtant and successive lahors are engaged in 
supplying a ^reat and stiU increasing demand. A caneful of 
the egffs 01 an oriental insect thus became the means of 
establi^ing a manufiicture which fashion and luxury had 
fdrcAdy rendered important, and of saving vast sums annually 
to Ekiropean nations, which in this respect had been so long 
dependent on anui obliged to submit to Che exactions of their 
onental neighbors. 

The desire of augmenting his revenue, that powerfid mo- 
tive with rulersbotii ancient and modem, induce^ the emperor 
Justinian to take the in&nt manufacture into his own hands : 
it was conducted under the management of his treasure; 
and the weavers, appa;rently those brought from TjH'e and 
Berytus,^ as well as others instructed hj the monies, were 
compelled to work in the imperial manumctory. 

Tne altered circumstances wherein the manufacture was 
thus placed, wrought a ecarreeponding alteration in the mind 
of the emperor as to the price which irwas fitting should be 
paid by his subjects for the indulgence of their vanity. Silks 
of the imperial mann&ctmre were sold at pices prodigiously 
beyond these which he had formerly prohibited as excessive. 
An ounce weight of the &bric thus manufactured could not 
be obtained under the price of six pieces of gold. The article 
was thus rendered eightfold more expensive than it'had been 
under the restriction before the silkworm was introduced. 
This was the price demanded for common colors ; but when 
tinged with the lojul hue, the fabric immediately assumed a 
quulruple value. - 

Under these circumstances of imperial rapacity, the intro* 
ductimi of silkworms could not have much benefited the Ro* 
man people. But the exclusive rearing of silkworms, and the 
manu&cture of their produce, did not Icmg remain a merely 
royal prerogative. The discovery that the worm coidd con- 
duct its labors with as much advantage in Europe as in the 
climes where it first became the object of human attention, 

* Prooopiufi, De Bello Gothico, Ub. iv. c. 17. Theophan. Byzant apod 
F}iotium. Theopliylact, Ijb. viii» et apud Photium. Zonaras, vol iiu p, 
£0»ed)t^&57r 
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Was quickly made subservient to practk:al utility. T^ mul- 
berry tree was planted with ea^er haste, and vast numbers of 
these valuable insect laborers were soon nouri^ed by their 
natural foodf succese^illy reared in dif^ren£ parts oi Greecei 
and particularly in the Peloponnesus. 

The demand of silk from me East diminished ; the subjects 
of the Greek emperors were no longer obliged to have re- 
course to Persia for a supply of this article ; and thence a 
considerable change took place in the nature of the commer- 
cial intercourse with India. 

The establishment of the Turkish power in Asia, about the 
middle of the sixth century, together with subsequent wars, 
had greatly interrupted the caravan trade between China and 
Persia. On the return c^ peace, the Sogdians, an Asiatic 
people, who haid the greatest interest in the revival oi the 
trade, persuaded the Turkic sovereign, to whom they were 
become subjects, to send aoi embassy to Chosroes, king of Per- 
sia, to open a negotiation for this purpose. Maniak, a Sog- 
dian prince, who was ambassador, was instructed to request 
that the Sogdians might be allowed to suimly the Persians 
with silk. The ambasRdor presented himself before the Per- 
sian QKHiarch in the double character of merchant and envajTi 
carrying with him many bales of silken merchandise, mt 
which he hoped to find purchasers among the Persians. But 
Chosroes, who thought the conveyance by sea to the Persian 
Gulf more advantageous to his subjects than this preipoaed 
traffic, was not disposed to lend a favoralde ear to the lega-* 
tion, and rather uncourteously showed his ccmtempt of the 
Sogdian tmdera He bought up the whcde of the silk which 
the ambassador had carried with him, and immediately de^ 
stroyed it by fire, thus giving the most convincing proof of 
the little value which it held in his estimation^ 

After this tiie Persians and Chinese united against the 
Turl^ who, to strengthen themselves, sought an alliance 
with Justin, the emper^nr of the Romans. Maniak was again 
jippouited ambassador, and sent to negotisEte the terms of the 
allianoe ; but disappointment, though from a dissimUar cause^ 
attended this his second embassy. The sight of sUkwcnrms, 
and ihe establishments fi>r manu^urtuimg their produce, in 
Constantinople, were as unwelcome as unexpected; but he 
concealed his mortification, and, with perhaps an overtstrained 
civility^ acknowledged, that the Romans were already become 
as expert as the ^inese in the manag^oient of tile worms 
and toe manufiicture of their silk.* 

* GibboQ'i Pecline and Fall of the Romaa Empurer chap. zlii. 
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The Venetiaofl, soon itfter tiiif timet evened commerckl 
Utiaaa with the Grbek empire* aud continued for many cen- 
turies the channel for supplying the western parts of Eurq>e 
with fldUoi. The estimation wherein this manu&cture Was 
held continued sufficiently high for it to he considered vrorthy 
of being made a regal gift. It appears that in the year 790 
the emperor Charlemagne sent two silken vesta to Ofia king 
of Mercia. 

It was fortunate for the £ur(^[>ean admirers of silken gar- 
ments that they were thus rendered independent of oriental 
supplies ; for, in the year 877, Baichu, a rebel, made himself 
master of most part of the Chinese empire. Wh^ Canfii, 
the port of resort for foreign merchants, fell into his hands* 
he wantonly massacred all the' inhabitants, among whom it is 
said there were 120,000 foreign merchants, consisting oi Ma- 
hometans, Jew^ Christians, imd Persees. The number must, 
doubtless, have been greatly exaggerated by the historian on 
this occasion; but -the population of Canfu must have been 
very great, or no writer would have ventured upon recording 
so vast a number of sufferers. 

This savage monster, Baichu, not content with warring on 
his own species, extended his cruelty to those insects which 
were here so peculiarly the care of man; devoting to indis- 
criminate destructicHi all ^ose trees on which the silkworm 
was nouri^ed, and consequently entirely destroying the silk 
trade during his reign. To complete the ruin of the country, 
he practised such extortions upon foreign merchants, that 
during his sway they altogether gave up trading with China. 

In me year 988, according to Massoudi, Canm had reeois 
ered from the calamities thus inflicted, and again became 9k 
place of resort to the Arabian merchants as weQ as fot trading 
vessels from India. 

Man3r kinds of silk manu&ctures, such as velvet, damask^ 
and satin, remained unknown for a long period after this, 
during which time silk flibrics continued to be wrought in in- 
creasing abundance in the Roman ter^tories, which, either 
directly or indirectly, supplied most parts of Eiuope, unti] the 
middle of the twelfth century. Akhou^ at this period (1146) 
the Roman empire was fost declining in the scale of nations, 
and its possessitnis were reduced within nearly the same 
limits as bounded modem European Turkey before its late 
dismemberment ; still, even in their degenerate state, its once 
powerftd people continued to excel oUier nations of Europe 
m the quality and variety of their manufi^cturea, and in toe 
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ingennit; of their ufiana. Thvij akoe poBBCWBil the Tttliuble 
brSed of dikwormi which, 600 yean before, hod been tran»- 
terrtd from the remotest estremttf of the East ; and none 
otfaen, op to thia time, had mBnu&ctured ila coetl; spcals. 
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It hifl been thown in the t«ecediii7 chuiter in what msa- 
ner the culture of etUc was iotroducea, ana its rosnuftctura 
laid open to the ingenuity tf the western hemitpfaere. The 
extefinoa of this branch of hnman ingenuity was at first «>• 
fnotliTiclj alow, and w« have aeen, that fbr a period of 600 
years, it was whollj confined to the territories of the Greek 
emiiite. Ita first diniiskiii followed upon the infaaon of these 
temtories by Ro^r I., king of Sici&i wh«s not ccHitent with 
carryinK w the wealth of Athens, Thebe«, and Corinth, as 
srane fiiiitsof his succeoB&l enterprise, aJao led into capljvi^ 
a cmnderabte number rf-silfc-weaveTs, whom he cotnpuletffily 
settled in Palenno, obliging them to impart to his sabyects the 
knowledge ot their art. 

Without stepping amde t« qnestitai the risht of the royal 
marauder thus ^rannotidy to sever these latomnding artisans 
fixHU the ties of county uid kindred, we mi? yet be allowed 
to express stone Mtidkctica at the eonseqiiraces of hii 
cruelty. It is well for the interests of hnmanity that bless- 
ings, althouijh unsou^t and remote, do sometimes follow in 
the train i^conquest; that wars are not always limited in 
their resnlta to the exaltation i^ (»ie individual, the down&ll 
at another, the aUugbter of thousands, and the misery of 
millioi^ but sometimea prove the baibingcis of peaeetbl artst 
heralds of scienee, and even delirerera frtMn the yoke of 
slavery (ff supentitim. 

In twenty yean finm ttis fordU^establidiment of th* 
nanufactnre, the ailks of Kcily are descried ■• having at- 
tained a decided excellence; as beinc ef diversified patterns 
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and cok)T8 ; some ftnciflilly int^rwoiFen with gcAd ; 8t»ne richlv 
adorned with figures ; and others tast^illy embellished wiu 
pearla* The industry and ingenuity thus called forth, could 
not.fidl to exercise a beneficial influence over the character 
uod conditicii of the Sicilians. / 

By degrees the knowledge of the several processes required 
in the art spread over the greater part of Italy, and wss car- 
ried into Spain ; but it was not until the reign of Francis L 
that the silk manufiu;ture took root in France. A still lon^r 
interval occurred be£)re its adoption in Ej^and ; and its in* 
troductkm, even theni, was ^my slow. There is no doul^ 
however, that tibe use of silk was extensively adopted in this 
country at an early period after the omquest ; fiir m the year 
1251, at the celemtion of the marriage between Margaietr 
daughter of Heniy HL, and Alexander IH, of Scotlaiid, a 
most extravagant ^^^T ^ magnificence was made, and, oa 
the nupdd day, 1000 l^iglish knights appeared in c&iniigef 
of silk- These, however, were not retained during the entire 
festivities; but on the next day were thrown aside, to be r6^ 
placed by regies equally gar^waa and splendid* 

At the close d^ the tlurteenth ceoturyt the celebrated 
traveller Maroo Polo gave to the world a narrative of hie 
wanderings, Mii^^in is contained a particular and interesting 
account c? Cambalu, the royal city (^ China. It would be 
irrelevant to the subject of tlus volume to repeat many detaib 
of its (^mlence; but this will be sufficiently evidenced bf 
A6wing the abundance of mlk in which it traded. ^Ne 
lewer,*°fae informs us, **than 1000 carriages and pack-hones^ 
loaded widi raw silk, make tbieir daily entry into the cityf 
and silks of various textures are mam^ctured to an^ immense 
extent'* He describes the whole country of China to be filled 
with great, ridi, and crowded cities, thronged with manufiu^ 
turers of silk and other valuable merchandise. 

Several provinces t>f China are so fertile with mulberry 
trees, and their climate is so congemal to the natare of silk^ 
worm% that the quantity of silk produced is very great Bn 
Halde says, *' Ev^ry body knows the abundance and beauty 
of the silk which is made throughout China." The ancients 
diowed their knowledpreof this abundance, when they called 
it the Kingddm of Silk ; and the modems know it from ex« 
perience-Hfor many nations both of Asia and of Europe draw 
finom it the superabundance of its produce ; and every year 
ainps and caravans leave the country, laden vrith vast quanta* 

*NotofiLr 
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ties of both the wrou^ uid nnwrongfat materkL Yet 
although thus laTishly sent finrth, still, such is the amooot 
produced, that silken fiibrics, either wrought of the simi^ 
material, or mixed with gold or silver, are consumed through- 
out the empire to an almost incredible amount If any other 
woof were wanting of this inexhaustible abundance, it migfbt 
be found in the 865 barks, which the two provinces of Nan- 
kin and Che-kiang alone send -every year to the court, laden 
not only with pieces oi wrought snk, satins, and velvets, of 
various kinds t^ colors, but even with rich and costly gar- 
ments. To this evidence may also be added, the many min- 
dred thousands of pounds' weight of wrou^t and unwron^t 
alk which the provinces pay each year as tribute to the em- 
peror.* 

It has alwajTB appeared to be the poUcy of the rulers of this 
empire to restrain rather than <to encourage a taste for com- 
inercial enterprke among its people. Abounding in so many 
^"iDductions coveted by other nations, it is remarkable that 
they have at all times merely tolerated foreign commerce, 
esteeming the great influx e-money which it pours into their 
country as of no advantage. Possessing, uncler their varied 
range of climate, not only all the necessaries and comforta^ 
but even the luxuries of lue, and believing that they are mas- 
ters of every kind of knowledge that is uwfld to or attamable 
by man, they feel themsdve& wholly independent of foveign 
nations, and affect to look with contempt upon such less fbrtor 
nate beings as are compelled to leave their own countries hi 
search of Chinese snperfiuitie&t 

Although the various periods when establishments fbr the 
prednctimiimd manuflkcture4)f silk were first introduced into 
the dififeyent countries of Europe n^iy be ascertained -with a 
toleraUe degree^ of exactness, yet some discrepancies occur 
in the many authors wh6 have noticed the subject The 
authority, tfaerefbre, of those among them whc^ assertions 
poissess the least degree of probability, must be rejected. 
There is much discordance in the various accounts of the 
introduction of silkworms and the manufacture of their pro- 
duce in Italy. 

In the year 1203, when the Venetians became masters of 
those provinces of the Greek empire which wete the princi- 
pal seats of the silk trade, they would hardly omit or delay to 
transport the manufacture and the worms into their own equaUy 
&voraUe^imate ; and it is also reasonaUe to imagine, thttK 

• KouveOe Relation de la Chine, i^c^t 
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the Grenoese, when they obtamed posfsesskm <^€rakta, would 
hasten to transfer such lucrative branches of industry to their 
own country. It may, perhaps, he subject of conjecture or 
controvert, in what precise manner, or at what period, the 
introduction took place into Italy ; but it is certain that in the 
year 1300 the rearing of silkworms had become of so much 
importance in Modena as to yield a revenue to the state, and 
that t^is city had arrived at so much excellence in the produc- 
tion, that its silk was then esteemed the best in Lombardy. 
* In the year 1^7, it was either considered advisable to aug- 

ment the revenue derived frmn the silk trade in Modena, or 
o^erwise liiis branch of industry was found to be on the de- 
cline. At that time the magistrates passed a law, oUiging 
•^ every proprietor of an inclosure (without, however, specify- 

ing the extent of ground which rendered comi^iance with 
tlie law G^igatXNry) to ]^ant at least three mulberry trees ; and 
fiurther ordering, that all cocoons, oic silkworm pods, produce^ 
should be publicly sold in the market, the buyer and seller 
paying each a tax tothe revenue. 

Till the beginning of the sixteenth century, Bologna was 

' the only city <^Ital3r which possessed prqper throwing mills, or 

the machinery requifflte Ibr twisting and iHreparing s A 

tor the weaver. Up to that period the Modenese w^pe oldiged 

to 8^ their silk to be thrown at Bdogna. At l&agih. the 

^j genius of inventkm or imitation roused them into s^SScient 

energy to ac<|uire the art of constructing and working ade- 
*. quate machinery fbx their own purpose, and thence this 

preliminary branch oi the manuftcture epresd to other cities 
-V of Italy. 

In the vear 1300, many thousand pec^e were emjdoyed 
in the silk manu&cture at Florence, where it was then foU 
lowed in a much greater degree thitn in any other of the 
states of Italy. 

Not only was the manufacture adopted likewise in Venice, 
but it was held in such hi^h esteem, that the business of a 
silk factory was considered a noble employment^ and might 
be practised without degradation by the higher classes, /nus 
was equally the case with two other trades,— -those of the 
glass-maker and druggist, wbich brought no contamination 
upon nobility in Venice. In a country wnere wealth vras con- 
. centrated in the hands of the powerful, it was no doubt highly 
iudicious thus to encouragejts employment fi^ objei;ts of puh> 
uc advantage. A feeling, more or less powerful, has always 
existed in tiie minds of the high-bom, against the en^>loy- 
ment of their time and wealth to puipoees of commerco or 
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mano&ctureB. AD trades, aave only that <^wtr,tMiii to hftve 
been held hy them as in Bome sort degradmff, and bat litUe 
eomporting wi^ the dignity of aristocratic uood. 

The total expulmon S[ the Christians from Syria occasioDed 
IWpt to become once more an entirep6t for the greater part 
of the trade between the eastern and western regions of th* 
world. The Egyptian government made the monofioly thm 
enjoyed by its subjects a fruitfid source aiso of rerenne, and 
imposed very htevy duties npcm the transit of merchandise. 
Marino Sannto, a noUe Venetian^ indignant at the impositioiia 
to which the European trader was subjected, and boming 
moreover Vith true catholic zeal, addressed a work to tho 
pope under the quaint title of ** Secrets of'tfie Futhftdv** in 
in which he proposed to scrapress the Egyptian trade by loree 
of arms. Thm production does not, however, appear to have 
been owing to the sudden ebullkion <^an evanescent interest, 
iostUy sent forth for the immediate relief of his oppressed 
Fellow-Christians : it was begun, as he informs as in his pre* 
fiu^ in the year 1306, and was {^resented to his bdiness in 
1321 ; during all which neriod cf his Ikerary labor, the ob> 
jects of his zeal were left exposed toidl the grievous ezao- 
tions of the Egyptian government Viewing with envy and 
displeasure the vast amount of profits which the sultan and 
the Saracens derived from the trades in silk and sugar, hed»> 
tails a plan whereby this source of prosperity mif^ht at once 
be turned from the race of unbelievers. Obeervui^ that silk 
was alreadNr produced in coninderable quantities m Apolia, 
Romania, fiicilv, Crete, and Cvpms^ and that its praductiott 
might be still nnrther extended in those places^ he sdemnly 
adjures every good Christian to refuse tne purchase oi any 
merely suspected to have come from the dominioos of the 
sultan. All direct intercourse wi& the unbelievers is of 
course to be finrlndden ; and this pzohiMti(m to be strictly and 
universally enforced l^ staticNUtry aimed pi^eys for the in- 
tercepting of illicit traders; In cqdcIusuh^ this crusader 
against stufSs and condiments, with all the intoleiant bigotry, 
^inrelieved and unrede^ed by the chivalrous daring, of God* 
frey de Bouillon or our own lion-hearted Richard, «dls i^xn 
die captain of the hdy d^urchto wage perpetoal and effoal 
war against the Saracens and those p^dioas Christians who 
infringe his commands by trading with the unbelievers ! 

It is recorded that Henry V. of England, on his invamon 
of France, which led to the celebrated victory of Ajfinooaft, 
oocumed, l^ himsdf and his, suite, two vessels, which were 
A(^ iip with all the magnificence of regal sptoidflr* *^ 
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one whiek litid the honor of convey inff hk a^fiiist person was 
called tbe King's Chamber, and was nirther distinguished by 
a sail of purj^e silk, on which were richly embroidered the 
ums of France and England. Henry's nund was not <^ an 
order to give way to tiie incitements of such luxury ; and he 
must have been far too much engrossed j^ the mightv pro- 
ject in which he was endtxurked, finr the indulgence of such 
a weakness. He coidd onlv, in adopting a mow of mag^ 
nificence so unusual, have been actuated bv the desire St 
d^Tgljng the minds of his -unenlightened followers, and of 
exciting them to repose additional confidence in so potent a 
leader 

Spain, as well as Italy, had at this time ma^ considerate 
pjfogresB in the pvoducticMi and manuftcture of silk. When 
Ferdinand V. conquered Granada, and put an end to the 
Moorish power in S^iam^ he found there numerous estaUish- 
ments fiNrthe production of silken fitlncics, which were rivalled 
1^ others carried on in Murcia and Cordova. 

It is-said that the first introduction of silk into France was 
accomplished by Louis XL, who obtahied workmen from Ge- 
noa, Venice, and F[orence,4uid established them at Toims, in 
the year 1480, under very extensive privileges. It does not, 
however, appear that much pro^fress was made in the manuf- 
acture unnl the reign of Francis I. During the time that the 
French possessed the duchy of Milan (IS^l), artisans were 
thence procured, who introduced the manu&cture into Lyons 
und^ the fostering protection of the mooardi. The peq)le 
c^ France made a n^d progress in this pursuit; and, in ad- 
diticm to those of Lyons, many manufiicttnies were speedily 
establii^ed in others (^the southern provinces, supplying su& 
ficient for their own consumjstion, and soon afterwuds even a 
superabundance for competitkm in foreign markets, furnish- 
ing many parts of Europe with the fruits of their newly cid- 
tivated art In particular, France for many years derived 
-considerable wealth from prosecuting this mnch of trade 
with England. 

Accorainr to T%uanus, the first introduction of the silk- 
worm into France was during the rei^ of Francis I. This 
author relates that flourishing establishocients for rearing s3k- 
worms were then to be found in Provence, at Avignon, and 
Lyons. Much attention was bestowed upon this subject at 
Fontainehleau, but the climate did not prove congenial to ^e 
Itabits of the insect 

In the year 1554, a sumptuary law was made in England, 
during tlie reign €f the arl^tnryiuMltyiaQqicalBfoj^ whose 
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declared object was the encouragement of home mami&c^ 
turea, and to restrain the growing vanity of the lower claaBes 
of the pec^iJe. This crtatute, which affords evidence c^ the in- 
creasing intelligence and growing comforts of the middle 
class of English citizens, enacts^ ^ That whoever i^iall wear 
silk in or upon his or hdr hat, hoimet^ or girdle, scablNird, hi^e, 
dioes, or spur kather, shall be impnsonea during three months, 
and forfeit ten poands;** exceptmg &om this restraint magis- 
trates of corpmticms, and all other persons of still higher 
condition. In the firrt year «f the reign of James L this ab- 
surd statute was repealed. 

Gruicciardini, in his descriptvm €i the Netherlands, gives a 
long aceonnt of the prosperity of the city oi Antwerp in the 
middle of the axteenth century, which shows the great trade 
then existing in silk, and. points out the countries which ex- 
ported or impcNTted that article.-. The merchants of Antwerp 
exc^an^ed at Bologna their own^serges and oth^ 8tu£&, tapes- 
tries, Imens, merceries, &e. for wrought silks, cloth of goM 
and silver, crt^^es^ &c To Venice they sent jewels and pearls, 
and the doth and wool of England^ ana received in return the 
finest and richest wrought suks, &,c Naples took from them 
bloths of their own and of English manu&cture, stu^ tapes- 
tries, &LC,j and returned raw, thrown, and wrought silks, &c. 
Sicily obtained from them serges, cloths, &c. and paid for 
them in cotton, silk, d^ The consignments of Milan were 
pepper, sugar, &c. ; the returns, wrought silks. To Florence 
and Genoa, woollen stufi^ English wool, &c. : the imports 
finom the first of these places were very fine wrought silk; 
and fi'om-Grenoa, other wrought silks, satins, and velvet 

It would naturally be imagined, Gxsm this view of the trade 
of Antweip, that its citizens were extremely partkd to gar- 
ments of silk, and that these fbrmed a common article of their 
dress ; but of all which they ^us received in such profusion, no 
part was amnropriated ta their own use. '♦ Never any country," 
8ud Sir William Temple, ''traded so much, and consumea so 
^ little. They buy infinitely, but it is to sell again. They are 
the great masters of Indian spiqes and Persian oiks, yet wear 
plain linen, and feed upon their own.fidi and roots; they sell 
the finest of tiieir own cloth to France, and buy coarse cloth 
ocit<if Ei^^and for their own wear : they send abroad the best 
<]€ their own butter, and- buy the cheapest ont of Ireland or 
the north of England for their own use. In diort, they furnish 
in&iite luxury which they never practise, and traffic in plea- 
sores they never taste." „ 

It is related by Howell, in his « Hi^xH7 of the World, 
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tiiat qiMen Eluabetli, in the Hiird yetr of her Teien (1600,) 
waa gratified by being presented with a pair of knit Idack 
tsilk stockings by Mrs. Montagoe, her silk-woman, at which 
she was so much delighted that she never afterwards conde- 
scended to wear tiK)se of cloth. It might have been supposed 
that EUittiJieth's inordinate fondness mr liress would have in- 
duced her to give every encouragement to the manu&ctnre 
of so eleffant a fiibric as silk: it does not, however, appear 
that much progress was made in it dinrmg her reign. Coi^ 
tenU probably, with her own acquisition, i^e might be desir- 
ous that the more becoming silken te3(ture , should r^nain a 
regal privilege ; nhd while she displayed her own ancles in 
tiie deUcate silken knit, was, periiaps, well pleased that her 
maids 6[ honor should conceal theus under the clumsy and 
inelegant clo^ hose, lest, haply, anumff these some miglit 
l^ave been ibiuid rather more beautiftiUy rormed than her own. 

Henry VIII«, that magnificent and expensive prince, could 
not in this respect indulge his vanity as sucoessfiilly as hiis 
daughter, and was obliged to wear cloth hoee, except ^vhen, 
by great chance, he was able to obtain a pair of silk stock* 
ings for gala dsys ftom Spain. SirThomas Greeton pre- 
sented Edward VL with a pan- of long Spanish silk stock* 
ings ; and, firtnn their rarity, this offering wa8>deemed worthy 
pf much notice. 

The ci^ of Antwerpj having been taken afi»r an obstinate 
resistance, in the year 1585, by the duke of Parma, then 
governor of the Spanish Netherlands, it was consigned during 
three days to indisoriminate plunder and destructskm. Its 
ruin was a dea&-blow.to the comi|ierce of the Low Coun- 
tries, and the noUe manufiu^res of * Flanders and Brabant 
were duqiersed into various countries. About a third part of 
the artisans and merchants who wrought and dealt in silk 
took refiige in England, where they finally settled, and 
taught th^ arts by vAack they had li^ig prospered in their 
native land. 

By these means the mannftcture was very materially im9^ 
proved in England, and became one of natioaal importance, 
fio as to be the object of royal proolama^ons and l^s^i^tive 
enactments fi»r its regulation. For a lonff time, however, 
fereijgfn silk goods ccmtinued to be preferrM in this country; 
and in the year 1668 the tide of fashion set entn^ly in &vor 
iof French fiibrics ; so that it became a oompk^t that ** the 
women's hats w^!e turned into hoods made of Fr^ich silk, 
whereby every maid-servant became a standing reveni^e to 
the fVench king of one half <^ her wagefek" 



Notwithstanding this predilection for foreigfn goods, which 
may have existed independently of their merits when com- 
pared with Enfiflish fehrics, tiiat which was foreign being 
chosen merely because it was foreign— 41 sort of preference 
which is not, perhaps^ without a parallel in even this more 
rational age, — notwithstanding this, the English manufacture 
has gone on steadily advancing in quality and amount, so as 
to affi»rd one c^ the most striking instances on record, in 
which an art, borrowed from other nations, and employed 
00 a material of entirely foreign growth, has been made at 
least to equal, if it does not surpass, the productions of those 
ooontries from which it was derived. 

At the close of -the sixteenth century, the English, who 
had previoudy been content to adopt the inventions and the 
plans of others, began upon that oouise of medianical im- 
proveraent, which Iuls sinoe been prosecuted to such im]x>rt- 
ant resulta An engme hf knittmg or weaving ,stockii^ 
was at that time invented by the Rev. William Lea, of St 
John^s CoUegfe, Cambridge, which was important, not only as 
it enabled our ancestors to discard their Conner inelegant 
hose, but liliewise as it isaased the English manu&ctures to 
ttBcel all c^ foreign production, and to be sought after ac^ 
<)Ofdin|^y. The invejotkia of this stocking firame enabled the 
maan&ctiirei' to export vast quantities of silk hose to Italy. 
TkoBQ maintained th^ supericNri^^ for so long a period, that 
^rsler, in his Travels tlurou^h Europe, as.lateasthe year 
1790, ranarks, that ^ at Naj^es, when a tradesman would 
Inghly reeoDunend his siUc stockings, he protests they are 
n^tEn^iah." 

The success attendant upon Mr. Lea's invention was not, 
however, immediately ^consequent upon its introduction. On 
the Giostrary, the small use made of^ dockings in England at 
that time caused the machine to be long neglected ; and so 
anall was the encouragement which he met with at home, 
that Mr. Lfea was led to comply with the invitation of Uenry 
IV. at France, and, accompanied by several journeymen, es- 
tablished his looms for a time at Rouen, in Normandy. The 
stdisequent assassination of his rojral patron, a^d the conse^ 
qoent^temal troubles ol France, compelled him, however, 
to abandon this establishment ; and foiling into a state of des* 
titntion, i» soon after di^ in Paris^ 
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HUrrOBT OF Sim OOiri'lWlilSI>— A'lTKMFl* TO NATmUMZB THIT 
SIfJIWORM IN DIFFBBKllT COKimtlBB. 

ExteniioB pf tbe Cultaie in France lity Henry IV»— -Efforts of Jamea I. to 
promote the same object in England.— His Failure.-rpartial and tempo- 
ranrSaecess in Amenoan Ck^onies.— Renewal of tlie Attempt in England, 
—Signal sitceets in India-^Ezertionp of t)ie Russian Government— Silk^ 
produced in Bavaria. — ^In Prussia- — lu tlie Mauritius.— Notice of an At- 
tempt in Sweden. — FcHrmation of a ^Ik Company in England.^Endeavor 
to iffoduce Silk in Irelaad«— Tbis Attempt a]tanaoned.-dEi<qie8 e£ SueceM 
in MaHa.— Recent Attempt at St. Helena. 

NiABLT at the close V the sixteenth ceBtQry,the attentioii 
of Henry IV. of France was particularly tamed towards en* 
Urging me silk maniifibctii»es ki his kingdom. The silkworm 
and the mulherr)r tree had heoi previoosly propagated in the 
Lyonnois, Dau|nin6, Provence, uid Langnedoc ; but the king 
now naturalized the insect as fiur north as Orleans, and brought 
silk to be a very general manufiteture in France. 

There had been uto silk manu&otorks in Paris until the 
Parisians were encoisaged by him to form establidiments for 
this puipose. The lettm^Nitent which the kinff giauted on 
this occasicm are remarkable, as they conibrred on success 
and perseveianee in tins pmnit no ooialler rewards tium 
tides ^nobility. These were bestowed up(»i the iret manu^ 
&cturers, on ooodition that they diould mppoti the manii^&o* 
ture £» twelve yeara The ambition of simdry {pood citizens 
seems strongly to have excited th^n to weave, m this novel 
manner, the Eolken web c^tiieir emlti^ion; and the mann&o- 
ture speedily flourished. 

Mezen»r says, that Henry alcK) plaiM^ed mulbeny trees near 
Paris, and attempted to breed ffllkworms at the/Tuikn^s, 
Fontaineblea^ aiid the cadtle of Madrid. 

These e^rts appeared for a tithe to be attended with suc- 
cess ; but later experience has shown that the silkworm caur 
not be profitably propagated in any place north of tiie river 
Loire. The plimate in the nei^borhood of Paris is decidedly 
unfovorable to the attempt The labors of the insect have, 
for a long period, been again ccmfined to those departments 
of the south, whence Henry sought to colonize his more i)orthr 
ernprovinces. 

The cultivation of the mulberry tree in France has been 
repres^ted as occurring so earlv as the beginnings of the fif^ 
teenth century, in the reign of Ch^l^ ybl^ a^d its iptro* 
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doction ascribed to some of the nobles who acoompaiiied that 
monarch in his Italian campaign. Other authorities as confi- 
dently assert tl^t Sicily was the country whence the mul' 
berry was first transplanted into France. However this may 
have been, its cultivation wa& at first confined to Provence^ 
and was not even there attended wi|th much success until the 
time of Henry TV* 

In his endeavors to promote in every possiUe manner th6 
production of^ilk in his dominions, this long offered great en- 
couragement 1^ the cultivators of mulberry trees, and estab- 
lished nurseries, whence young trees were freely given %& 
such landed pfopridUnrs as chose to ap|dy for theuL 

Great anzi^tf has, at various tioies, been shown by the 
French government for the eztens2(»L of this culture ; but the 
greatest wisdom hnsi not been always evii^Ge4 m the choice 
of means for attaining their object . Colbert^ minister of 
Louis XIV., in his impatiettce to mcrease the production €€ 
silk, 4id not content hmiaelf with merely gi^m^ trees firom 
the royal nurseries, but also caused them to be removed and 
planted at the govermneiit expeme. This over-degree •f 
libeiali^, however, defeated its object The trees thus easily 
acquired were but littie vidued, and were either fttaOy neg^ 
lected or wilfully destroyed by the peasantry. The enor dT 
the govemxpent was hj this means soon miMie amkrent and 
a p]an mu^h^more ratHmal and e&acious was a4(^|tect A 
reward of three livres wasoffered to the cultivator for every 
tree that should be found in a thriving condition three yeartf 
after it had been planted^ Thus stimulated, the cultivatiml 
was conducted with greater car^fiilness, and Provence, Lan* 
guedoc, Dauphme, Vivarais, Lyonnois, Gascony, and Saint- 
onge became speedily covered with mulberry trees, although 
the productic^ of silk was confined to the four first-named of 
these, provincea ^ , at < 

The degree of success which attended the emrta of the 
French monarch to extend in his kingdom the production of 
silk, excited in James L of Ekigland an active zeal for its in- 
troduction into this countiy. This object i^^ipears to have 
been a fevorite with Mm, as he took great interest m stunu- 
kting hb subjects to reduce it to practice. "Having seen, '- 
saysiring James, " that in a few years^ space our brother the 
French king ha^ since his ccxnmg to that cro^n, both begun 
and brought to perfectwMi the nw^ng of silk in his country, 
wherebyhe has won to himself honor, and to his subjecte a 
marvellous increase, of wealth."*— After .which prea mble^ 

* iiuleiaa MiiceUany, v<^ il 
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he goes (m to say, " that, firom the experience of niBiiy private 
persons who had Ived silkworms for their pleasure, nothin^^ 
had appeared to cause a doubt that these may be nouri^ed 
wad reared in England; provided ^ere were a sufficient num- 
ber of mulberry trees to supplv them with food." To obtain 
this requisite, he is fouiid, in the year 1606, sending circular 
letters to all the counties of England, strongly recommending 
the inhabitants to plant muJbeny trees. He directed the 
persons to whom these letters were addressed tatake the op- 
portunity of the hdding of the quarter-sessions, or of any other 
puUic meeting, to persuade and require those who were able, 
to buy and distribute in the counties the number of ten thou- 
sand mulberry plants, which were fo be procured in London 
at the rate of three ftxthings per plant Although at first 
the public feeling was averse to the novel undertaking, yet 
the continuance of the royal sanction and ertipport, and a con- 
sideration of the advantages reaped by other European nations 
from this source, i&t lengtii engendered a growing interest for 
the project 

It may al^D be collected from some of king Jameses speech- 
es in the year 1620, that the people of £kiglahd in general 
testified much interest on this isubject But, notwithstanding' 
the n^ral countenance, the attempt was never attended by 
even partial success: dur climate being evidently too cold 
for the rearinff of silkwonhs with advantage. Several other 
trials, which have been made at later periods, have proved 
equally abortive. 

James was likewise anxious to introduce the silkworm into 
his American c61onies, and several times urged the Virginia 
company to promote the cultivaticm of mulberry trees and the 
breeding of silkworms.; He addressed a letter to tbera ex- 
pressly- on this subject m the yeat 1622^ conveying to them 
strict injunctions that they ^ould use every exertion for this 
purpose, and should stimulate the colonists to apply them- 
selves diligently and promptly to tJie breeding of silkworms 
and the establishment of silk-works ; bestowing their labors 
rather in producing this rich commodity, than to the growth 
of " that pernicious and oflfensive \v6ed" tobacco, an article 
to which his majesty has recorded and publiAed his violent 
aversion. 

The company, thus incited, showed much zeal in their ea- 
deavors to accomplish the king's wishes. They lost no time 
in taransniitting his majesty's^l5*er to the governor and eoon- 
cil of Vii'ginia, together with particular Instructions how the 
colonists might best employ their labors in the production of 
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silk. Far the fhrtherance Of this ol]ject, their instructioiis 
were accompanied by several copies of a wof k on the man- 
agement of the silkworm, written by Mr. John Bonoeil. 
This gentleman, who was a member of the Virginia company, 
engaged warmly in the undertaking ; and was so fully con- 
vince of its practicability, as to assert that, with an adequate 
number of hands, such a quantity of silk might be produced 
in Virginia, as in a very short tune would sufficiently supply 
all Chnstendom. 

The misfortunes soon after this time experienced by the 
colony of Virginia, and which involved the dissolution of the 
company, materially checked the execution of this project 
A eonsideraMe munber of mulberry trees were planted, and 
flourished ; but little silk was produced. 

In the vear 1654, the rearing of silkworms again became a 
subject or interest in Virginia. This revival was principeilly 
owmg to the exertions of Mr. Edward Diggs, who confidently 
asserted that he had conquered all the main difficulties at- 
tending the experiment He endeavored to persuade the 
Virginians that m a short time a great quantity of sUk might 
be very profitably obtained ; but it does not appear that the 
. production was ever carried to any extent in that colony. It 
IS probable that the planters found a source of greater profit 
in the growth of tobacco, for which they met with a ready 
market both in the mother country and the north of Europe. 

A renewed attempt to produce silk in England appears to 
have been made in the year 1629. This may be mferred 
from a grant having then been made to Walter Aston, of the 
custody of the garden, mulberry trees, and silkworms, near 
6t James's, in the county of Middlesex ; although this may 
possiMy have been a continuation of king James's project of 
the year 1608. The scheme was once again revived in 1718 ; 
a patent having at that time been granted to John Appleton, 
e:Sq. for producing raw silk of the growth of England. To 
accomplish this undertaking, he was authorized to raise a 
fund by joint-fitock subscription. This he accomplished, di- 
viding the capital into shares of five pounds each. A deed 
of trust was executed, and enrolled in the court of chancery ; 
directors for managing the concerns of the company were 
chosen by the subscrilwrs, and Chelsea park, being conveni- 
ently situated, and possessing a soil fiivorable for the purpose, 
vas fixed upon as the spot on which the operations should be 
conducted. A lease of this place fi)r 122 years was obtained, 
and 2000 mulberry trees were soon actually planted; this 
ferming but a smaU part, however, of the vast quantity which 
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the company contemplated raising. Many Uuree edifices 
were erected at a great expense upon the spot, the remains 
of which are at present scarcely discernible. Mr. Henry 
Barham, who probably was a member of this company, pun* 
lished at this time an essay on the silkworm, wherein he la^- 
bored to prove that all objections and difficulties raised against 
the prosecution of what he calls ** this glorious undertaking** 
were mere phantoms. The event, however, proved him to 
be wron? ; and showed that difficulties did exist of an insur- 
mountatie description : for although it was confidentl}r pre 
dieted that in the ensuing year a considerable quantity of 
raw silk would be produced, the expectation was disappoint- 
ed, and the company soon sunk into oblivion. 

This undertaking had arisen amcmg the crowd of speculftp 
tions conceived at mat period, which produced such disastrous 
results ; projects, whether rational or chimerical, which were 
all alike eagerly embraced by the insensate multitude. The 
dreadUd revulsion which followed may account for the rapid 
extinction of a scheme, the projectors of which had con- 
templated such splendid advantage& 

In the earliest in&ncy of the settlement of Greorgia, in the 
year 1732, a piece of ground, belonging to government, was 
allotted as a nursery plantation for white mulberry trees, and 
the attention of some of the settlers was soon engaged in 
rearing silkworms. This branch of industry graduafly, al- 
though slowly, increased, both in Georgia and South Carolina ; 
and it appearing desirable to government that this country 
should be enabled to draw supplies fix>m its colonies, rather 
than be dependent upon foreign states for a material of con* 
tinually growing^ importance to its manufactures, an act of 
parliament was passed in 1749 for encouraging the growth 
of colonial silk ; under the provisions of wmch, all that was 
certified to be the production of Greorgia and Carolina was 
exempted from the payment of duty on importation into the 
port of London. Encouraged l^ the increasing growth of 
raw silk in these colonies, which induced a belief mat by the 
adoption of more judicious plans an abundant supply might be 
drawn from them, sufficient to answer all the demands of our 
manufactures, a bounty was ofibred for the production of silk, 
and an Italian gentleman, named Ortolengi, was engaged, at 
a suitable salary, to proceed to Georgia and instruct the col- 
onists in the Italian mode of management Although, for a 
time, hopes were entertained that the Georgians might find in 
this pursuit a valuable branch o€ industry; yet, in conse- 
quence of one or two unfavorable seasons, and still more fionk 
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the quality of the silk proving very indifibrent, its culture 
soon began to decline, and the lessening of the bounty be- 
came a signal for its abandonment by the planters. A small 
quantity was still raised by the poorest of the peasantry ; but 
before the close of the eighteenth century the production of 
silk was wholly discontinued in Georgia. 

There is no doubt that the cultivation of the cotton plant, 
which in the mean time had been introduced, proved so ad- 
vantageous to the planters in Georgia, as to render a further 
prosecution of the precarious and less pruhtable silk product 
distasteful. 

The rearing of silkworms had been an object of interest in 
Carolina so early as the year 1732. This branch of industry 
was undertaken principally by the small farmers, many of 
whom produced n*om forty to fifty pounds* weight of silk in 
the season. The endeavors to increase and perfect its pro- 
duction in this colony were long persevered in. In the year 
1771, Louis de St Pierre made a representation to govern- 
ment, that at the expense of his whole fortune he had brought 
to peHectimi the art of making wine and the production of 
silk at New Bourdeaux. His specimens of wine and silk, 
which were transmitted to this country, were thought deserv- 
ing of notice by the patriotic Society for the Encouragement 
of Arts, which testified its ap{nt)bation of M. Saint Pierre's 
eze^ions by presenting him with their gold medal, accom- 
panied with a premium of fifly pounds. Notwithstanding 
this stimulus to further efforts, the quantities afterwards 
raised were small, and the cost of production proved too 
great for successful competition with silk of other countries. 

The truly useful society ju&t mentioned persevered for a 
series of years in offering rewards for the production of silk 
in Great Britain and her colonies, and discontinued this en- 
conraeement only when all hope of accomplishing what ap- 
pesared so desirable an object had ceased. The society has 
repeatedly brought into notice, and fostered, both by pecuniary 
gifts and honorary distinctions, various improvements suggest- 
ed by laboring silk-weavers, who, but for its assistance, would 
have wanted the means of embodying and realizing their eon- 
eeptions. Descriptions of several of these improvements will 
be found in this volume. 

Many parts of the southern states of America appear to be 
as well adapted for the cultivation of mulberry trees a«d the 
rearing of silkworms as the European countries in which 
they are already successfully produced. It is said that the 
priDcipal difficulty with which 1^ Americans b»d to contena 



40 8ILK MAinJFACTUBB. TART I. 

in producing silk m these southern colcmies arose out of the 
circuinstances of the laboringf population, which then con- 
sisted of negro slaves, who could not be made sufficiently at- 
tentive and sldlM in the management pf the business. This 
(pinion receives confirmation nxym the &ct, that the same 
pursuit proved, at one time, not only practicable but profitable 
m Connecticut, where land was comiMpratively hign rented^ 
but where carefiil and intelligent white laborers might be 
procured. ^ ~ 

A project was fermed many years back to extend the cul- 
ture of the white mulberry tree over all the states of the 
American unicm, and a considerable number was planted in 
consequence. In the year 1769 a very extensive nursery of 
these trees was estauished near Philadelidiia ; another- at 
Princetown, in New-Jersey ; one at New-York, and a fourth 
in Long Island. The states considered it politic to establish 
these nurseries, with the idea that in the then unsettled state 
of Europe, emigrants firom the silk countries might be al- 
lured to a place where provision was already made for ena- 
bling them to pursue their accustomed em^oyment 'Thi9 
expectation does not appear in any case to have lieen realized.'" 

Establiidmients for producing both raw and wrought silk 
have Icmg flourished in the settlements of British India, where 
proximity to the country of its OTiginal productum, the fitness 
of the dimate, and, above all, the cheapness of labor, have 
ccmtribttted to insure ccnnplete success. The island oif Cos- 
simbuzar and its neighborhood, in the province of Bengal, are 
particularly fiivorable to the labors of the silkwwm. Since 
the year 1760 the quanti^ of raw silk poroduced in the terri- 
tories of the East India Company has been very extensively 
increased, and an eaual advance has been made in the im- 
provement of its quality. 

There are eight pincipal silk filatures or Stories belong- 
ing to the company m Bengal. In eveiy filature are emploved, 
according to its size, from 8000 to 10,000 people; and if to 
these are added the mulberry planters, worm-feeders, &c., the 
number dependent on each establishment may be stated at 
firom 10,000 to 40,000 men, women, and children. 

Attempts have been made to introduce the silkworm into 
other parts of the company's possessions, especially on the 
coast of Coromandel. Dr. James Anderson, who was par- 
ticularly zealous in promoting this among other usefiil under- 
takings, introduced mulberry trees at Madras, about the year 

♦ Note K. 
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1770; and, finding that they grew luxuriantly, endeavored 
to procure silkworms' eggs firom Ben^l. His first and second 
attempts fiuled; but the third, which with laudable per- 
aeverance he made in the year 1789, succeeded perfectly; 
and the advantages likely to accrue from the production of 
silk soon engaged several persons on different parts of the 
coast in breeding the worms. In a letter addressed by him to 
Sir Joseph Banks, dated 26th January, 1792, Dr. Anderson 
says, ^** I have received accounts of the success of the silk- 
worms at Balamcotta and Masulipatam ; as well as of the re- 
covery of those that had been deceased in the late rains at 
Trichinopoly; so that a breed of this insect is already estab- 
lished in an extent of 600 miles upon the coast** In a future 
chapter the increasing importance of this branch of Indian 
commerce will be shown. 

The production of silk has always been deemed an object 
worthy to engage the attention of those European sovereigns 
who take much interest in the welfare of their sulijecta The 
dissimilitude of their own climates to that of the native coun- 
try of the silkworm has not deterred these potentates from 
making the attempt Peter the Great of Russia, so inde- 
fetigaSe in his endeavors to raise his country in the scale of 
nations, did not neglect any efforts to obtain for it this desira- 
ble object, and caused several mulberry plantations to be 
£>rmed and ciurefully cultivated in many parts of his wide do- 
minions. The»B have flourished eVen so far north as 54° of 
latitude. 

The attempt to rear silkworms in the Russian dominions 
was begun under the auspices of the empress Catherine, who 
partook of the desire to promotethe production of silk in her 
empire. For this purpose, she placed a colony upon an island 
called Achtouba, situated in the Volga, where a plantation of 
mulberry trees already existed. The colony consisted of four 
hundred men, besides females. To these die granted exemp- 
tion for ten years from all imposts ; after which term they 
were allowed to pay their capitation tax and other imposts in 
idlk, taken at the value of ten roubles per pound. 

Mr. Sievers, by employing the most careful and judicious 
management, reared silkworms successfully at Bauenhoff in 
Livonia, at the latter end of the last century. In a letter 
written by him to a scientific gentleman in England, Mr. 
Sievers relates, that at Kiovia, a poor tailor, a native of Upper 
Silesia, living in a house opposite to one of the mulberry gar- 
dens planted by Peter the Great, was induced to solace hia 
ieisore bours as Well as to add to the scanty profits of hw 

D2 



48 8ILK )Cl.I7VFA.CTt7RB. FABT I. 

calling by the rearing of silkworms. In 1797, the third year 
after the commencement of his labors, he delivered twenty- 
five pounds of silk to the director of the imperial gardens, who, 
by order of tQe empress, paid him for it at the rate of ten 
roubles per pound. The poor man expected that the year 
ensuing would increase his produce one fifth part. 

The first riband that was attached to the decoration of the 
military order of St George, was manufactured out of the 
produce received fVom the Achtouba colony ; and, although 
coarse both in its texture and material, the empress averred 
with a smile, that never in her estimation had she worn finer 
fiilk. Establishments are now regularly formed in Russia for 
manufacturing silk of native production; and the inhaMtants 
flatter themselves with^ the expectation that in a few years 
they shall become independent of Persia for the supply of this 
material. 

It is said, that tiie rearing of silkworms has been success- 
fully followed in Bavaria and other parts of Germany. The 
French Protestant refiigees carried the art to Brandenburg, 
where they settled, under the protection of the grand elector 
Frederic- William, at the end of the seventeenth centuiy. 
Mayet, who wrote a book expressly upon the culture of silk 
in tne Prussian dominions, relates, that in the year 1790, the 
baron de Heintz, Prussian minister of state, cultivated the 
mulberry, and produced silk upon his estate which was ac- 
knowledged to be equal to the tmest product of the Milanese. 

A short time before the English obtained possession of the 
isles of France and Bourbon, the French government at- 
tempted to introduce the rearing of silkworms in those 
islands ; evincing thus a spirit very different from that which 
has usually governed the policy of countries towards their 
colonial dependencies. These have been too often considered 
as only outlets for superabundant productions, and sometimes 
even nave been deluirred from growing articles of use, for 
which nature has peculiarly fitted their climates, in order 
that the parent state may supply them at a dearer rate for its 
own undue advantage^ In ike case just mentioned, the gov- 
ernment of France granted a sum of money to create nvals 
to its own silk growers, and sent out agents properly qualified 
to carry the plan into eflect The loss of meir colonies ne- 
cessarily rendered these attempts abortive. That the idea 
was in itself well founded, appears from the success wMch 
accompanied a similar attempt afterwards made in one erf 
those colonies. When Sir Robert Far<juhar was appointed 
|i;overnbr of the Mauritius, he procured silkworms' eggB from 
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Bengal, and intrusted them to the management of M. ChazaL 
This was at the latter end of the year 1815. In the month of 
March following, about 80,000 cocoons had already been oh> 
tained, more than a ^urth part of which was reserved to pro- 
duce \ brood for the following season. 

Although M. Chazal had meanwhile distributed silkworms 
to many of the colonists, yet what he reserved and reared 
himself yielded, in 1817, more than 200 pounds' weight of 
silk, of which one bale, weighing 116 pounds, was conveyed 
to England in the following year. A specimen of this was 
presented to the Society for the Encouragement of Arts, from 
which M. Chazal claimed the premium which it offered for 
the growth of silk in British colonies. The absence of official 
documents, and the tune necessarily consumed in obtaining 
these from so distant a possession, together with some other 
circumstances not important to be mentioned, caused consid- 
erable delay in the aojudication of his claim ; but the requi- 
site documents having then arrived, the society, in the year 
1824, awarded to M. Chazal their large gold medal. The 
silk, which was carefully examined by some of the most 
eminent brokers in London, was said to be of tolerably good 
quali^. 

A rew years ago, the Swedes attempted to rear the tender 
silkworm in their inhospitable climate, and with some appear- 
ance of success. In the Stockholme Joumall for March, 1824, 
an interesting notice of the subject is to be , found. After 
enumerating the motives which first instigated the Swedes to 
Bncourage me growth of silk in their country, the statement 
thus continues : — ^'^ The idea, indeed, is not new ; and ex- 
periments made long ago presented encouraging results, 
though it appears that, until the present moment, tl^ attempt 
has never been seriously made. Experiments instituted during 
the last year (1823) in Stockholm, for thef purpose of discov- 
ering some indigenous tree capable of nourishing the silk- 
worm, have>procured silk of very fine quality. The culture 
of the mulberry tree is eirtending itself in the provinces; and 
important communications on the most convenient mode of 
rearing the worm have been generally promulgated. The silk 
00 produced m Sweden has confirmed m the amplest manner 
the remark formerly made^on the superior fineness and solidi- 
ty of silk grown in the north, compared with that from more 
temperate climes ; a fact that has received the unanimous sane- . 
tion of the members of the Royal Society of Commerce, aa 
well as of many silk manu&cturers. It supports the ordinary 
preparation and dye equally with the best Indian silk, possesih 
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hag the nine brilliancy and the same aoftness. The silk also 
that has been grown ^r the last few years in Bavaria is snpe- 
rior to that prwiuced in Italy.*^ 

Anotiier attempt for the producti<Hi of silk in the British 
dominions was made at the commencement of 1825, a period 
when the rage for new commercial projects was scarcely less 
violent, or its eventual revulsion less disastrous, than they 
were during and following the memorable speculations cu 
1718, The company which was formed for the purpose just 
mentioned was incorporated under the title of ** The British, 
Irish, and Colonial Silk Company." This undertaking was 
supported by characters of the highest ^"ank and respectabili- 
ty, many oi whom were induced to give their countenance 
to the project by a patriotic desire to ameliorate the condition 
of the Irish peasantry, by adding to their profitable sources 
of industry. The undertaking should by no means be ranked 
among speculative and delusive schemes, raised for purposes 
of evanescent profit to their projectors, and with little refer- 
ence to ultimate consequences. A royal charter was obtained, 
and active measures were taken to promote the success of the 
design. A spot of ground, of about eighty acres, was selected, 
on the estate of the earl of Kingston, near Michelstown, in 
the county of Cork, and in this place nearly 400,000 trees of 
the white mulberry were transplanted. Jhe whole proved 
unusually successfiil, very few trees having died, and many 
having in the first year of their transplantation put forth shoots 
twenty inches in length. A sinall but complete building for 
rearing silkworms was adapted on the plan of count Dandolo, 
and every thing seemed to promise that success which should 
attend judicious plans and well-directed energy. The experi- 
ment was also repeated on a more limited scale in England. 
Between 70,000 and 80,000 mulberry trees were planted on 
nineteen acres of fine rich soil situated near Slough. The 
trees flourished here as well as in Ireland ; but the attempt to 
rear silkworms in the United Kingdom has been ultimately 
abandoned by this company. Its managers now turn the whole 
of their attention to an establishment in the island of Malta. 
This has hitherto been attended with success, and promises 
advantageous results to the proprietors of the company. 

The cultivation of cotton, which had formerly been pursued 
at Malta, was checked by the increasied production of Egypt, 
and the numerous population of that island was consequent- 
ly reduced to great distress ; this new enterprise, therefore, 
which offered to the Maltese a prospect of again turning their 
industry into a prc^table channel, was bailed by them with 
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mithusiasm. The nature of the climate^ joined to oth^ local 
advantages, promise a &vorable result to the endeavors of the 
company on this island. The growth of the mnlberry tree in 
Malta, where uttention has been paid to its cultivation, is said 
to be more rapid by at least one third than in Italy. 

llie recent experience of this company leads to the con- . 
clufflon,that if our moist and variable climate do not in itself 
c^Ssr a sufficient obstacle to the success of attempts at rearing 
the silkworm, there lyould still remain ano^er objection, 
which, though &tal to such an tmdertaking, cannot on any 
account be deplored, namely, the high price of labor, ^tk re- 
quires so much care and attention for its production, and so 
great a number of persons must be employed in an establish- 
ment for rearing silkworms, that it is only in countries where 
the number of the poorer class is great in proportion to capital, 
and where, consequently, labor must be extremelv cheap, that 
the silkworm can be reared at. an expense which ofiers suc- 
cessfully to compete with other regions. Even then the su- 
perior mil and knowledge of people to whom the silkworm 
has lon^ been an object of attention will always insure them 
a superiority over novices in the art This was one causie of 
foikure in Ireland. Unhappily, labor is not much better paid 
there than in Italy ; but the ignorance and awkwardness of 
the Irish peasantry, in bestowing the necessary attentions 
upon the silkworms, an avocation totally difiering from tm 
to which ^ey had previously been accustomed, aK>rded suffi- 
cient reason for rendering their employment unprofitable to 
the growers. 

In the year 1826, some silkworms' eggs were sent to the 
island of St. Helena, thstt the production of sDk might be at- 
tempted on that isolated spot It is said that mull^rry trees 
are alreadv flourishing there, and that success may be ex- 
pected to rollow the experiment 

For a very long^ period silkworms have been reared in Eng- 
land as objects of curiosity or amusement; Imd almost every 
schoolboy can testify thie success which has attended his cares 
in tending them. There is, indeed, no doubt, that with an 
equal degree of attention silk may be produced in England 
as well as in other countries^ situated in an equally high 
latitude ; but the high price of labor will always prevent 
its culture becoming a source of profit to the producer in 
England. 

Altbon^ the ^eat increase of our manu^ctures, and the 
importance of our trade in and consumption of silk, are fully 
ahbwn in another chapter, yet the history of silk cannot per- 
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hip0 be better concluded than by drawings dicreader^s att^i- 
ti<m to the enormous quantity or this nuiterial used in Eng- 
land alone* amounting in each year to more than four millions 
of pounds* weight Fourteen thousand millions of animated 
creatures annually live and die to supply this little comer of 
the world with an article of luxury ! If astonishment be ex- 
cited at this fitct, let us extend our view into China, and sur- 
vey the dense population of its widely-spread region, who, 
from the emperor oa his throne to the p^isant in the lowly 
hut, are indel^ for their clothing to the labors of the silk- 
wonnc 



CHAP. IV. 

TRADR or rOERlOll OOUNTRIBB IN SILK. 
Chiiia, FnMC%t luljr, Bidly, Turkey, SwiUerUnd, Pnutia, Runia. 

Thb preceding chapters have shown the times and modes 
in which silk was first introduced into difierent states and 
kingdoms. It is now proposed to give a brief sketch of the 
present condition of the trade and manufacture in some prin- 
cipal foreign countries. 

China is still as productive of silk as in more remote times : 
it continues to farm one of the principal internal trades of 
the empire, furnishing employment to a greater number of 
individuals than any other occupation. Sir George Staun- 
ton tells us, that women only are employed in Han-choo* 
fi)o in the fkbrication of flowered and embroidered satins, 
as well as other varieties of the finer tissues, and that a 
vast number of workwomen are thus engaged in very exten- 
sive &ctories.* 

The silkworm is reared in China, for the purposes of manu- 
factures, south of the Yellow River, but not far beyond it; the 
roost southern parts of the empire being unfiivorable to its 
growth. Silk is produced in the greatest quantity in the 
neighborhood of Nan-kin, in about we thirty-second degree 
of north latitude. 

The Chinese &culty of imitation continues to be success- 
fully exercised in the manufiicture of silks: of this the Ameri- 
can merchants are accustomed to avail themselves profitably* 

* Skaontofi'f EmbtMy, vol. ii p. 439. 
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sending* French patterns to China, which are there coined with 
an exactness which makes these imitations, in eveij respect 
save one, quite equal to the original fiibrioi. Bemg great 
economists, the Chinese are more sparing in the use of their 
materials, and the weight of the goods i&periiape one fifth ]em 
than that of the French : the latter^ indeed, are considered to 
be unnecessarily prodigal of their material ; and the Chinese 
imitations present more than an equivalent advantage, being 
obtained at &r less cost than the French fiibricsi 

England imports a vast amount of both raw and wrought 
silks nrom China. The latter description is included in the 
official custom-house returns with Indian goods, on which ao- 
cqunt its quantity cannot be accurately stated. The importap 
ti^ of raw silk from China in the course of the year 1820 
amounted to 600,000 pounds* weight 

The growth of alk in fVance is still confined exclusivelv 
to its southern provinces. Lyons, which is the greateit sflk 
manufiicturing city of France, fiirnishes very few silks of its 
own growth : it is, however, the fT^t em|xMium whence the 
merchants of Paris and other cities obtain supplies^ as all 
silks brought firom other places, either by land or sea, are 
obliged at least to pass through Lyon& In the year 1540, 
Francis I. granted to this city the privilege of being ui ex- 
clusive dej^t, which was continuea l^ various royal ordioao- 
ces down to 1717. The rate of duty was altered by inmost all 
these ordinances ; but no documents are to be finmd wherebr 
to ascertain what efiect uiy of thed^rent chai^resprodncra 
upon the silk trade or manufacture. 

For a short period (from 1720 to 1722) the privilege of ini- 
port and deposit was Qjxtended also to Dunkirk ; but m the lat- 
ter year it was again confined ta Lyons, with the additional 
regulation, that no foreign silk should be imported into France 
by any other port than Marsemes, or by land except bv the 
bridge Beauvpion. This ordinance also decreed, that all silk 
grown in France should be sent to Lyons for mle, where it 
was subjected to a duty of three and a half sols per pound, 
while silk of fi»^ign growtii was burdened with ue heavier 
impost of finirteen sols per pound. The regulationa which 
thus favored Lyons^at the expense of every other part of the 
French kingdom were not adopted with the view of obtaining 
revenue for the state, but. with the single object of benefit- 
ing that (me city. The amount receiv^ in duties was a^ 
propriated towards the payment of its municipal debts^ which 
would appear to have been somewhat considerable^ as tha 
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|nivile|[e wai oootinaed down to the ^enod of the French 
revolution. 

When Lyons was in its most flourishing state, it was com- 
puted that, on «n average number of years, 6000 bales of silk, 
«ach weighing 100 pounds* passed thorough the ci^ annually. 
Of these 1400 bales came from the Levant, 1600 mxn Sicily, 
1500 from Italy, 800 from Spain, and 1200 from Languedoc, 
Provence, and Dauj^iine. In the zenith of its former prosperi- 
ty it had been reckoned, that Lyons employed 18,000 looms 
in silk manu&ctnrea But the disastrous efiects df the revo- 
cation of the edict of Nantes in 1J965 gave a serious blow to 
this pn^sperity; and in the year 1606 the number of looms 
amounted (mly to 4000L This manu&cture afterwards revived, 
and a great part of Europe long drew supplies of brocade and 
rich siDcs from Lyons. 

The de<^ of the manu&cture at Tours was not less re- 
markable. Thia ci^, before the revocation, could boast (^pos- 
sessing 800 mills for winding andpreparing silk, and 6000 
looms for weaving it; while 40,000 person^ were employed 
in the manu&cture: 9000 looms were then at work in' the 
manu&cture of ribands akme. But so(mi after the period m^i- 
tioned. Tours employed only 70 mills, 1200 looms, wad about 
4000 workmen ; while the consumption of silk, which m the 
time of its prosperity had amounted to 2400 bales of 160 to 
200 pounds^ weight each, had decreased to 700 or 800 bales. 

The revolution, of necessity, caused much alteration in the 
jf^eral state of mani^u;tures in France ; but L^ons, althou^ 
Its exclusive priviieges were withdrawn, remamed, and still 
continues to b€, the principal seat of the silk manu&cture. At 
a very early period, this city had acquired celebrity for the 
brilliancy of its dyes, which were used, not only for its own 
manufoctures, but also for those of Paris and Tours. So much 
jealousrjr did the ^vemment evince of retaining this superi- 
ority, that it prohibited the exportation of <lyed silk, lest <^er 
countries should imitate and nval the beauty of French manu- 
&ctured goods : a Senseless prc^bition, which obliged the silk 
merchants of France to forego a present advanta£re, lest at 
some ftiture period it might possibly escape from them. 

At the pc^od vdien Savary wrote, it is stated that the 
manu&cture of ribands had very mudi retrc^raded in France. 
Those made in Paris were considered as the best; but c(m- 
siderable quantities of an inferior quality were manufoctured 
at Chaumont and St Eti^me; English ribands, which were 
then admitted into use in France, subject to a duty of four 
livTM per pound, were greatly preforred by the Parisians to 
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those of their own make, and we cooinqnently enjoyed a con* 
aideraUe trade in them tmlil the year 1701, when the hnport' 
atkm of finreign silk goods into France was wholly^ prohibited. 

The first frames used in France fi>r weaving sillc stoekinfiv 
were introduced into Paris, from England, m 1656. This 
manufiicture spread so rapidly, that in sixteen years from that 
time the stocking weavers were considered of suflkient im-. 
portance to be incorporated by royal ordinance, which tit the 
same time indicated the kinds of silk that it was permitted 
the manufacturers to use in their construction. Various orrHt 
were issued by successive inonarchs to regulate this branch 
of industry: finom these it appears, that extensive ^stocking 
nianu&ct(Nries were establidied in niimerous towns, to whicht 
in the usual meddling spirit of the government, they were 
restricted in the year 1700. The stocking manuftctureno 
Icmger exists in the greater i)art of those towns, but is prin- 
cipuly carried on in the Cevennes; 

It 18 stated, in the "" Coi]Hnnerce du 19n« Si^le,** that be- 
tweeir the years 1668 and 1741 France annually exported to 
England manufactured silks to the amdtmt of 12^ millions of 
francs. Bei 1765 the Enp^lish goncemmeht commenced its sjrs- 
tem of prohibition agamst the introduction of foreign silk 
ffoods; and to this circumstance it must, perhaps, be ascribed, 
uiat in the year 1784 the expcHtation of wrought silks from 
France to all countries amounted in ^ue to only 25«600,000 
francs, in 1789 it had increaised to 29,745,000 nrancs. 

Immediately after this, and -during the early years of the 
revolutionary war, the quantity fell off very much ; but affer 
m time the trade somewhat revived.' 

In 1801 the value of exported wrouglit silk was ^9,314,000 
francs^ in 1820 this had increased to 123,063,000 fVancs ; in 
18^1 it was 111,689,000 francs; hi 182% 99,063,000 francs; 
cod in 1823, 84,302,600 francs. 

In 17B6 Lyons employed 15,000 looms j the fbrment of the 
incq^ient revolution reduced this niimber in the year 1789 
one half; when there were 12,700 workmen employed. The 
state of the manu&cture canndt be well ascertained during 
the oonvulsionB of the revolution ; but it is looiown that among 
the eflfects of that dreadful event, the' number of silk looms 
was reduced, that in the year 1800 they amounted to no 
more than 3560^ employing only 6800 artisans m the manu- 
ftctnre. After that time &e trade greatly revived. In 1812 
it employed 10,720 loatm, and 15,506 workmen. In 1824 the 
silk looms of Lyons were said to amount to 24,000, employ- 
ing 96,000 men. A Lyons newspaper of 1825 gives m 

B 
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exact niimber of fitctories in that year as beinff 8586, and the 
number of looms 20,101. Since that period both are said to 
be diminished. One of the causes of this diminution is, per- 
haps, to be found in the dispersion ci looms among the villages 
comprised within a circle of ten or fifteen leagues round 
Lyons ; provisions, and consequently labor, being cheaper in 
these places than in the cit^. 

Foreign competition, and some inauspicious measures of in- 
ternal policy, have also produced fluctuation in this manufiu> 
ture; and we learn from the Lyons newspapers, as well as 
from other sources, that much inisery has prevailed at inter- 
vals in that once ^urishing city. Ih the beginning of 18291, 
the operative silk-weavers of Lyons were in so great distress 
that a public subsc^ription was raised ^ their relief At the 
meeting convened for this purpose it was stated, that, <^ 22,000 
looms existing iii the city and its immediate neighborhood, 
not more than one third were in use, while the wages of 
those artisans who could obtain employment had, as a neces- 
sary consequence, fiillen very considerably. 

France produced in 1812," according to good authority, 
987,000 pounds' weight of rajv silk^and imported a like quan- 
tity. The average annual consumption of the country for the 
years 1822 and 1823, was estimated at 1,600,000 pounds. 

During the last^sixteen years great efibrts have been made 
to increase the cultivation of the mulberry and the producticHi 
of silk in Freuice. It is beHeved that, in consequence, the 
annual produce has, since the year 1814, been increased one 
third. A merchant p£ Lyons states, that foreign silk does not 
form more than one tenth or one eighth of the whole quantity 
now used in the French manufactories : thirty years ago one 
half was foreign. No very authentic in^mation can, indeed, 
be obtained on this point The want of even approximative 
notions respecting the growth of silk in France cannot be 
better exemplifijed than l^ contrasting statements fui^iished 
by those who profess to have good information on the subject. 
In "Le Conmierce du 19"** Sidcle," the annual }Nroduce of 
1825 is stated to amount in value to 15} millions of francs. 
Estimating the average v^ue per pound at 22 francs, the 
quantity produced is found rather to exceed 700,000 poiuids; 
and in the " Annals of Agriculture," published in 1828, Ae 
produce of raw silk is estimated to be of the value of 60 mil- 
lions of francs, and in weight rather more than 2,700,000, if 
the price per pound be eqiSdly reckoned at 22 francs. 

No infc»rmation of a more accurate description can be 
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quired ctxicetmug the quaatitj of silk gooda which form part 
of the external trade of the country. This cannot be ascer- 
tained even by reference to the French custom-house reports, 
as, when a declaration is m^lc, which is not always the case, 
the declared is usually in the proportion o£ from a half to two 
thirds of the real value. The greater part is exported with- 
out any declaration of value ; and, in particular, the quantity 
of ^oods smuggled into other countries is never noticed in 
theur custom-hobse reports. 

France prohibits the exportation of its raw silk ; the reason 
asBiened for which restriction is, that the country does not 
produce a supply sufficient ibr its own manufactoriea It it 
difficult to see how France can possibljr benefit by this pro- 
hibition, so long as the markets of Italy are open to her mer- 
chants, and foreign silk is continually passing through her 
territories for the supply of other countries. The raw silk 
which we receive from Prance is the produce of Italy, merely 
passing through the hands of French commiflsion agents in 
Its transit between the countries. In this Way England is 
suj^lied with a large proportion of the raw silk which is im- 
ported from foreign Enn^>ean nations. 

It is the policy adopted by some Italian states to prohibit 
the exportation of their raw silL, Ep^and is in consequence 
obliged to obtain a great part of the Italian sflk which her 
manufiicturers require, through France, into whose territory 
it is smu^led. An intermediate nation thus reaps a profit 
which, but for these absurd restrictions, would be acquired 
by the country of {M'oduction. 

It is impossible to conceive that these Italian governments 
can remain ignorant of this &ct, which is notorious to all the 
world beside^ and it is almost as difficult to imagine that they 
can believe the interests of their subjects to be protected, by 
placing restraint upon the exportation of their raw produce. 
Any country which produces superabundantly, would be 
plunged into far greater distress by the loss of a market, than 
would be experienced by the people of other countries whom 
it was sought to deprive of tluit supmbundance These can 
generally obtain the ofajiact <^ their wishes elsewhere, and, 
nuling in this, may either find a substitute, or discover that 
the privation is easUy supportable, while the cultivator, who 
has produced the articles thus unprofitably left upon his hands, 
is plunged into real and serious misery. When may we hope 
to «ee prinoes take a higher manl ground -of action, and 
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■oonuBff to connive secretly at act« which they openly pro- 
fsm to discoubtenance?* 

The raw silk imported direct from Italy into England comes 
from the ports ci Nice, Genoa, and Leehom. The quantity 
thus obtamed does not equal that which is brought through 
France. A great quantity c^ raw and thrown silk is, how* 
ever, annuaQy exported frtmi Italy into various other countries. 

The average annual amount, computed from the four years 
between 1807 and 1810 inclusive, was equal to the value of 
81,407,810 Milan livres, or about, two and a half millions of 
pounds sterling. The exportatkm consisted principally of 
organzine, or wown silk, that is^ silk twisted, or ^ thrown,** 
in the mill in readinessfor weaving. The aggrejfate ptopor* 
tion of every <>ther description oi silk was very mcoosidenr 
Ua More than three millions of poundsf of organzine were 
exported in each of the years 1806 and 1807. 

Sicily, into whidi island the silk manufiusture was intro- 
duced at 80 early a period, still continues to derive much ad* 
vantage from this branch of industry, which is considered as 
the second great source <if riches to that island, the trade ia 
C(nm ranking as the frrst 

In all ages since its firsl-^stabliahment, the rulers of that 
eountry appear to have encouraged this manufacture among 
its peof^ In 1752, the king of Ni^files estaUiahed and in- 
vested with mai\y privileges a commercial company at Me9* 
sina, for erecting manuftctories of silks, stofi, and camblets. 

It is computed that, on an average of years, a quantity of 
silk equal in value to a million of &cats (187,500l.) is annu- 
ally exported from the island. 

Palermo employs 900 looms ; its exports,' however, are very 
insignificant, most of its silk beinff woven for home use. 
There are 1200 looms at Messina, and rather more at Catania. 
A variety of fiibrics is made in the Messinese fiuslodes; bat 
the material is seldom well reeled, dyed, or sorted, and the 
work is not wdl performed. Grea^ fmxt of thiais exported to 
the Levant Very little Sicilian silk finds its way to £ng«- 
land : the length of its skein difiers frt>m the geneial impcart- 
ations, which circumstance is found to be inconvenient to 
the throwster, and the quality of the filament is unsuited to 
the general purposes of the manufooturer. 
•■ • ■ 1 

•NoteL. 

t About (Mvenof thsM poim^ sm equal to iiv* pomids avQiiiliipoi& 
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Turkey supplies England with a considerable quantity of 
raw dlk. Our imports from that country average more than 
300,000 pounds^ weight annually. It is brought to us from 
Aleppo, Tripoli, Sayda, Sic. ; but Sinyma is the principal port 
ci commerce, especially for the silk of Persia, which forms a 
great part of that which is imported from Turkey. The«ilks 
of Persia are brought to Smyrna in caravans during part of 
the year — ^from January to September. The caravans dis- 
patched in January are Men with the finest silk, and the 
quality is found to deteriorate, with each following month. 
The silk of Persia comes chiefly from the provinces of Ghilan 
and Shirvan, and the city of Schamachia, situated near the 
edge of the Caspian Sea. It' is s^id that in some years no 
less than 80,000 bales of silk have been sent from these three 
plaeesL The produce of Qhilan is the most abundant in 
qu^mtity and the best in quality. Shirvan and Erivan rank 
next; uien Mazanderan, and, lastly, Astrabad; but the latter 
is so inferior as to be usually emfdoyed in forming fabrics in- 
termixed with cotton. It is seldom or never exported. The 
silk from these dtfferent'places is stored at Ardeyil or ArdebU, 
another Persian city, whence caravans set out for Smyrna, 
Alej^x), Scknderoon, and ConstantuiQple. 

The silk manu^ture has of late yec^rs made such rapid 
progress in Switzerland as considerably to alarm the French 
manufacturers. This advance is entirely of recent date, and 
has been caused by the political state of France. 

When, in the year 1810, Napoleon made such str^uous 
but vain efibrts to destroy the commerce of England, and pro- 
hibited 80 strictly the admission of foreign cotton goods mto 
France, the inhabitants settled about the lake of Zurich were 
extensively employed in the weaving of muslins. Losing by 
this prohibition their accustomed market, they transferred 
their labors to the manufacture of silk goods, as the one for 
which their previous habits best fitted them. Their course <^ 
industry was in this way changed with so much success and 
rapidity, that in & very few years they were able successfully 
to compete with their ijieighbors, in ihany branches of silk 
manufacture, in the German markets. When the Bourbon 
government was restored in France, the Swiss weavers were 
still further benefited by the injury brought on the French 
manufacturers dirough the internail policy of their govern- 
ment The religious persecutions of 1815, 1816, and 1817, 
induced a considerable number of persons to einigrate from 
Xyons, carrying to 2kirich their skUl and industry. ** Thus,** 
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•8 a writer in the Precurtevr of Logons remarln, ^at tills 
epoch, as well as in that of 1793, strangers profited and were 
enriched hy our hloody quarrels: an important lesson, fre- 
quently given to eovemmeots, and hut too often given in vaini" 

In 1814, Zurich and its environs contained not more than 
2000 looms. To so late a period as 1820, Germany was en- 
tirely simplied hy France with Wrought silks; hut since that 
period the quantities <^ silk' goods of Swiss manufiu;ture 
poured into tiie markets of Frankfort and Leipzig have been 
80 abundant as to interfere materially with the sales of the 
French merchants. 

In the beginning of 1828, Zurich contained fiom 9000 to 
10,000 silk looms, and some of its ftctories were considerable, 
'niree of the hurgest of these gave employment to 2600 work- 
men, one of them alone maintaming 1204 artisans. Zurich 
at one time confined its manufiicture to Florentines, and Basle 
to taffetas ; m both these towns all other kinds of silk Ibbricsi 
with the exception oi crape and satin, are now made ; and in 
Basle the manufacture of ribands is become very considerable. 
At Berne, ^Ik for umbrellas is manuiaetarod on so extensive 
a scale as to supply Germany and the north of Europe with 
this article of constant consumption. > At Schaffhansen and 
St Gall, only fine cotton goods used formerly to be mana- 
ikctured ; but such is the encouragement offered by the re- 
cent succees of other cantons, that silk manufiictures hare 
likewise been commenced in those places. 

At Crevelt, in Prussia, are established very considerahle 
fiictories of ribands and broad velvets, which not only find m. 
very ready market in GerQ[iany and the north of Europe, bul 
are likewise extensively exported into America* 

The Russians are ver^ active and enterprimng In increase 
ing and perfecting the silk manufactures of their own coun* 
tr}r, and nave alr^dy attained to great excellence in thenu 
being inde&tigable m their .endeavors to obtain skilful arti- 
sans. An anecdote, fouiid in the Pfecur$eur c£ the 25th of 
October, 1828, shows the deg^ree to which they have suc- 
ceeded in these efforts. A Russian merchant, in the preceding 
year, visited the warehouse of a silk merdiant at Leipng, 
who had also a house of business at Lyons. The Russiaa 
merchant purchased a dozen pieces of ^nch silk, and with 
these obtained many patterns of various kinds of ftbrie» 
Wrought in this materiaL , At tiie ftir of the tawing year, 
the astonishment and mortification of the German meiouM 
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were not a litUe ezcHed«^QO fedklg' hit ex-purchaser cooverted 
Into a competitor, and offering a comi^eto aflKNrtmeiit of silken 
stiiffii manu&ctured at Novogorod, from the identical pattens 
whkh he had himself nnwittin^y fbrnkhed. 
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Earlieit Kceords of tbe~ Introductioii of miftU WMrf«.-^Of bt«Ad BiUn.— 
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ing Machinery af Derby from Pieduiont.-^I>iatre«r of Weavers.— -Thair 
tumultuary Proceedings.— Prohibitory Laivs.r-Spitalfirids Act.— Boagal 
filk.— Reduction of Duties.— Removal of Restrictions on foreign Impmt* 
«tkNiB.-^tepeal of ^talfieids Acts.— Chreat extension of BiUc Manufac* 
tuie.>-Improv»inut8.— Comparative amount of Tlnule.r— flimwgfiaf •— Cost 
oi manunctoring in France and England.— IJluties and DrawSodu. 

Thb earliest historical notice of the silk manuftcture in 

En^^and is contained in an act of pariiameat, passed in the 

year 1868 (37 Edwurd III, cap. 5. and 6.)) to restrict diflferei^ 

artificers, merchants, and shopkeepers to the raannfitctoie of 

or tradmg in one particular kind of goods, according to their 

ewn choice, which they were required to make aira declare 

hy a certain day named in the act, and in which extraordinary 

j'estriction especial exception is made in fkvor of female 

lirewera, bakers, weavers, spinsters, and other women em- 

IP^yed upon works in wool, linen, or silk, in embroidery. Sic, 

^hit this mann&cture must have been oi little impoitance, 

;sjiid ^ipears to have made very sbw progress, since in the 

S^ 1454, neaHy a century later, a law was passed (33 Hen. 

"WL cap, 5») fer the protection of the silk women of London 

against the iroportaticMX, for &ye years, of fbr'efgn articles, 

-whieh were enumerated and described as similar to those 

AiaiHiftctuxed, by thehi^; such articles comprising only small 

warei, si>ch as '*twined-ribands, chains, or giidles.'' This 

•pprfiibitiop was fbrther continued and exteoded to the pro- 

'tactioD of various odier branches of native industry, in the 

ratr 14^ by an act (3 Edwiard IV. cap. 4), to ccmtinue in 

mce duni^ the 1dng*s plet^fure ; which act, enumerating all 

the pfohilnted artictesi specifies ^ laces^ ribands, and firinges 

>af suk, silk twined, dlk emlwoidered, tires of silk, purses, and 

jfirdles.** 

WeoMylbrtber ini^ firam tlus restriction, that the pvo- 
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ductions of the London silk women did not then equal in 
quality or in eheapnese the manufkctures sought to be ex* 
eluded* 

In the year 1482, die above-mentioned act l)eing no Icmger 
in force, the English makers of silk goods were all thrown 
out of emplo3rment ; and in consideration of their pjsti^ dis- 
tress, the importation of all such goods was prohibited for 
four years from that time. 

Twenty-two years later, an act of parliament (19 Hen. VII. 
cap. 21.) prohibited the Importation of "any manner of silk 
wrought either \^ itself, or with any other stuff, in ribands, 
laces, Gfirdles, corses, and corses of tissues or points,'* upon 
pain of forfeiture of the same; and by the same act it was 
made lawful for any persons, as well foreigners as English, to 
import all other kinds of silk, a3 well as ra^and unwrought 
dUk, the above only excepted. 

From this it may be plainly inferred, that no manufocture of - 
broad silks was at that time practised within these kingdoms; 
and, indeed, lord Bacon, in his ♦* History of King Henry VU.," 
notes this circumstance. It was only near tl^ close of the 
reign of James L that, upon some encouragement afibrded by 
that monarch to Mr. BurJamach, a merchant of London, some 
silk throwsters, silk dyers, and broad weavers were brought 
from the continent of Eufbpe, and a beginning was made in 
the manufacture of raw silk into broad ^k fabrics, which has 
since become of so much profit < and importance to the coun- 
try, and which then increased so rapidly, that in the year 
1629 the silk throwsters of London formed a body of sufficient 
importance to^be incorporated, under the style of **the master, 
wardens, assistants, and commonalty of silk throwers." 

The progress made in this branch^ <^ industry may be 
further collected from the terms of a proclamation, issued in 
the year 1630, by kin^ Charles L, setting forth, "^that the 
trade in silk within this realm, by the importatitm thereof 
raw from foreign parts, and throwing, dyeing, and working 
the same into manufii^tures here at home, is much increased 
within a few years past But a fraud in the dyeing thereof 
beinff lately discovered, by adding to the weight of silk in the 
dye beyond a just proportion, by a false and deceitful mixturv 
in the ingredients used in dyeingt wherelnr also the silk is 
weakened and corrupted, and the color made worse ; where- 
fore we strictly command, that no sUk dyer do hereafter use 
any i^ip, alder-bark, filmgs of iron, or other deceitful matter, 
in dyeing silk, either black or colored ; that no silk shall be 
dyed ci any other black but Spanish black, and not of the 



dje called London bkck, or light weight; nether sfaftll they 
dye any silk before the gum he &ir boiled off from the ailki 

l£e flame monarch, in the year 1638, isBued directions re- 
moving, in part, the prohibitions imposed by his former pro- 
damation, and permittixiff such silk to be dyed upon the gum, 
commonly calli^ hard-silk, a$:wa8 proper for making tufted 
taflfetas, ngured satins, fine slight ribands, and ferret ribandsi 
both black and colored ; and as his reason for this departure 
fiom his former directions stated, with a degree of candor not 
always admitted into the edicts of princes, that he had now 
become better in^Hrmed upon the subject This order further 
directed, that no stuffi made (^ or iniled witb silk should be 
imported, if of a less breadth than a full half yard, nail, and 
half nail, on pain of forfeiture. 

It will be remarked that this misguided %nd unfortunate 
prince thus took upon himself to regidate, by the authority of 
proclamaticnis, matters which had previously been 4»dered by 
acts of parliament la many of th^se orders, the king was 
guided by his own impulses, or influenced by the persuasions 
of others, rather than by any sound or enlight^ed.views of 
tiie nature oi commerce ; and he , endeavcved to render the 
trade of the country subservient to his political and religious 
designs, without reference .to that fireedom which ia essential 
to the success of all commercial enterprise. In another proc- 
lamation, issued by him for the jrefOTming oi abuses which it 
was alleged had crept into practice in we manuftcture and 
breadth of silks, the weavers' company were empowered to 
admit into their commonalty a competent number ofauoh per- 
scms, whether strangei^ ot natives, as had exercised the trade 
of weaving for one year at least befi»*e the date of a new 
charter then recently granted to that company ; provided tlw 
parties so admitted should Jbe conformable tp the laws of the 
realm, and to the cotistitutioh of the church oi England ; as 
though the &brics which they virrcHight wer(3 susceptible of 
contamination if touched by hereticAThirndsl 

In the reign of his son these matters were brought once 
more imder the more ccMistitutional control of legis&tive en- 
actments. We learn from the preamble ot an act passed in 
the year 1661 (l^and 14 Oar. u., cap. 15.,} that the company 
of filk throwsters in London then employed above 40,000 
men, women, and children 4 and, upon the petition of that 
company, an enactment provided, that none should set up in 
that trade-without serving an apprenticeship of seven year% 
and becoming free of the throwsters' coo^pany. 
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Many acts of parliament were from time to time, daring 
this reign, passed for the regulation of tiie manu&cture and 
importation of silk ; but these acts were subiect to continual 
alterations or repeals, and seem to have had but little perma- 
nent influence. ^ 

In the year 1685, the revocation of the edict of Nantes 
compelled many merchants, manu&ctUrers, and artificers to 
fly from France. The numbers of these emigrants have been 
variously stated by difierent writers, at Som 800,000 to 
1,000,000 persons. - About 70,OQO made their way to Eng* 
land and Ireland, with such property as the emergency of 
their case allowed them to carry away. A larg^ number of 
them, who had been e&gaged in the fabrication of silks, re- 
sorted to Spitalfields;, contnbutiafi[ much, by theur knowledge 
and skill, to the improvement of the manu^ture in Eng- 
land. The silks called alamodes and lustrings were intro- 
duced by them; and w6'are also indebted to them for our 
manufkctures in brocades, satins, black and colored mantuas, 
black paduasoys, ducapes, watered tabbies, and black velvets, 
all of which fkbrics had previously been imported. 

Descendants of many of these refiigecs still are found in 
the same spot, engaged in the same occunation. Th^ revo- 
cation of the edict of Nantes was attended with efiects bene- 
ficial to other countries, which those -who decreed that meas- 
ore had not the skill to foresee.' A hrge populaticm, possess- 
ing knowledge jBLad dexterity in the arts of life, were thus 
scattered over Europe, and intermingled with the less in- 
structed of other nations: The cultivation of arts and manu- 
fkctures was thus -stimulated, and the general civilizatioD of 
Europe accelerated. 

Tiie manufacture' of lustrings and alamode silks, then arti- 
cles in general use, which, previously to the settlement of 
the French refugees in Spitalfields, had been imported from 
France, was, in the year 1692, brought to a state of consid- 
erable perfection; the persons engaged therein were this 
J rear incorporated by charter, under the name of ** the Toysl 
ustring company,*' and obtained from parliament an act, pro- 
hibiting the importation of foreign lustrings and alamodes, 
alleging as the ground for such a restriction in their fiivor, 
that which, had it been well founded, should have made them 
indifierent to all legislative interference — that the manu^u> 
ture of these articles in England had now reached a greater 
degree of perfection than was attained by foreigners. The 
aathor of a pamphlet, entitled ** An'glite Tutamen; or, the 
Safety of England,'' written in 1005, with the tntentioii of 
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discountenaiiehifif a great variety of jointHrtock trading com- 
panies, which mesB were much patronized by the publicf 
makes exceptions in fitvor of some few incorporations, and 
mentions, among these, the royal lustring company, as having 
thriven greatly, to the advantage of the manufacturing indus- 
try of the kingdom. In the se^el, hpwever, this company 
simered matenally firom the illegal importation of the pro« 
hibited Articles ; and> for its greater protection, a new charter 
was confirmed to it by act^of parliament in 1696, whereby its 
powers and privileges were importantly enlarged, and the 
sole use, exercise, and benefit of making, dressmg, and lus- 
trating plain black alamodes, renfiirces, and lustrings in Eng- 
land and Wales was granted to it for fourteen years. But 
this favored corporation was doomed to encounter a deadlier 
foe than foreign conipetitipn, in a change ^f the public taste, 
and fabrics m a difiTerent texture xoining to be generally 
worn, to the neglect of those in which t&y dealt, the com- 
pany expended all its niobey, and was entirely broken up be- 
fore the expiration of its charter. 

The treaty of Utsecht, concluded in April, 1713, was ac- 
companied by a commercial tteaXy with France, under which 
^e manufactures of each kingdom were to be adimtted into 
the other, upon the payment of low ad. vaiorem duties. In 
this measure of liberal cmnmiercial policy, the government 
appears to hisive been too &r in advance of the general intel- 
l%ence of the people; whose commercial prejudices were so 
strongly excited, that petitions innumerable were presented 
to the parliament gainst its ratification ; and afler very vio- 
lent debates, the bill for rendering, the treaty of commerce 
efi^tnal was rejected in the house of commons by a small 
majority. In th^ portion, presented oh this occasion by the 
weavers* company of London, it is stated, that, owing to the 
encouragement iSbtded by the crown and by divers act» oi 
,|Nu*liament« the silk manu&cture at that time was twenty 
times greater in amount than in the year 1664 ; ttot all sorts 
<^ black and cdored silks, gold axui silver stuffit, and ribands, 
were made here as good. as those of French fiibric; that black 
silk for hoods and scarfs, which, twenty-^ve years before, was 
all imported, was now made here to the annual valoe of i^ore 
than 300,000^., whereby agreat increase had been occasioned 
in the exportatipn of woollen and other manufactured goods to 
Turkey and' Italy, whence the. raw silk was imported. 

There seems to have beea the less pretence for this oppo- 
skioo on the part <^ the ailk ti^e, amce it fimaed their boost 
that they^iiaa successfully imitated, and even ouidoae, the 
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Franeh imnufiM^taren in the qadity of tixiie goods when* 
with diese h«d fonnerly supplied alaiostafi the rest of Eti'* 
rope. And it ai^iears to have wholly escaped the penetntioa 
ofue goTernmcAt, that one argunieM upon which the wear* 
era principally relied for the continuance of restrictive regu* 
lations in their &vor, wss ospahle, as regarded the general 
commeieial benefit, of being more forcibly used against them : 
Ibr iC in payment for the raw silk then imported, woollen and 
other manufactured goods, were given, to how much greater 
an extent would these more natural branches of industry 
have been carried, ii osyment had be^i required for mano- 
ftetnred silk instead of the taw niMeriall It is true that in 
such case the labor bestowed upon sUk &bric8 would have 
been so far lessened, but the demand for maanfocturing labor 
throughout the kinj^ddm woidd have been augmented rather 
than dhninished^ smce a larger proportion of the value of 
woollen manu&ctures consists in the wa^ of artistns, than 
is the case with those of silk, whose origmal production is so 
much more costly; and even with reference to the operative 
weavers themselves; their hardships vrould not have equalled 
those which, in rach circumstances, usually foil upon me» 
chanics, nnce they would have found an employaient for 
which they were qualified hy jfoevious habitB and niowledj^ 
in the weaving of; those additional cloths and stufii which 
would have been demanded. The truth <kf this statement ha» 
been recently confirmed by the trsnsferenee of manufocturing' 
industry from the cotton fiictories to the silk looms of Maa»> 
ch^it^ anft 'MtmcdeA&el<L 

When, at a later period (September, 1786,) a treaty- of 
commefce was signed-and confirmed between the two coortas 
of France and England, nndei^ which the importation of many^ 
of the productions of -either country was permitted into the^ 
other, on principlerc^reciprocal liberality, and subject to on^ 
moderate ttd vmlotem duties, no evil consequences resided to* 
our manufiicturers. 

• This treaty remained in iarct until the declamtion oTwur 
by the French republic against this country in Fehvuair^- 
179ft; and -during the entire six years d its co n l i n u inoe, al^* 
though our sh(^»epers were daily ij^sortinff to-Fiaaos Jbr 
their purchase^ and artides.of Freneh' production weie wm- 
commonly met with in our warehouses aii' were those of ]mii«> 
manufiictare, yet during no period of our commercial ibbaIs 
have our manufiictures experienced a more steadyiljr progrse- 
sive march of (nosperity ; for, if the taste ofEki^^ oooiQBieis 
led many to prefor the fobrics of Franea^ tiM tidrof ftshlm 
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IB the latter country set mth at leo^t equal •trength in Ikvor 
of Englii^ goods, and tiie warehouses of London and Man- 
chester became the resort of French merchants, to a degree 
Which famished constant and increasing employment to our 
artisans.' 

There can be little reason -for drabtinfi^ that, had the 
French commercial treaty of 1786 extended to the introduc- 
tbn of silk goods upon liberal terms, our weaves would, at a 
much earlier period, have jdaced their productions upon the 
same equality, in point of excell^ice, with those fiibncs with 
which tiiey would have come into competition, as they have, 
beyond all controversy, lately attained. 

Up to the year 1718, our machinery for that purpose was 
00 defective, that this country was, in a great degree, de>- 
pendoit upon the throwsters of Italy for the supply of organ- 
zined silk; but at that time Mr. Lombe of Derfe^, having, in 
the disguise of a common workman, succeeded m taking ac- 
curate drawings of silk-throwing machinery ~ in Piedmont, 
erected a stupendous mill lor that purpose on the river Der- 
went at Derb^, and obtained a patent ror the sde and exclu- 
sive property m the same during the space of ibmrteen vears. 
This gmnd machine was constructed with 26,586 wheels, 
and 97,746 movements, which worked 73,726 yard^of orffan- 
zine BQk thread with every revolution of the water wheel 
wherel)^ the machinery was actuated ; and as this revolved 
three times in each minute, the almost inconceivable quanti- 
^ of 818,564,960 yards of organiine could be produced diuly. 
Only one water wheel was employed to give motion to the 
whole ci this machinery, the contrivance of which, consider- 
ing the then state ci mechanical science in EIngland, speaks 
highly fi>r that of the constructor, who possessed the means <^ 
ccmtrol^g and stopping any one or more of the movements 
at i^easure without d)s&uctmg the continued action of the 
rest The buildings wherein this machinery was erected was 
cf great extent, beinj^ five stories m height, and occupying 
one dghth of a mile in length. So long a time was occupiel 
in the construction of tiiss machinery, and so vast was the 
outlay it occasioned, that the original duration of the patent 
proved insufficient for the adequate remuneration of its entei^ 
prising founder, who, on these g[rounds, applied to parliament,; 
in the year 17B1, for an extension of the term for which his 
privilege had been mnted. llus, however, in oansideration 
of the great natiimd importance <^ the object, which wasO^ 
poeed to its ooirtinued Inmtation in the hands of any inifivn- 
•^.w-Bol grated; tat ,«li«n«tn^ 0- «arfl4^ 
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poundf to Sir Thomai Lombe, as some consideratioa for the 
eminent services rendered lay him to the nation, in discover- 
iug and introducing, with so much personal risk and labor, 
and in bringing to perfection at great expense, a work so 
beneficial to this kingdom ; the grant being made upon the 
eole condition that competent persons should be allowed to 
execute an exact model of the machinery, to be deposited in 
such a place as his majesty should appoint, in order to difinise 
and perpetuate the manufacture. The act authorizing the '^ 
sue of this money mentions, amon^ other causes which justi- 
fied the grant, the great c^ruction ofiered to Sir Thomas 
Lombe*s undertaking by the king of Sardinia, in prohibiting 
the exportation of uie raw silk which the engines were in^ 
tended to work. 

The imperfect records which until a comparatively recent 
period, were kept of the progress of our conunercial and 
manufiu;turing occupations, m&e it necessary to search in 
the pa^es olcontemporary writers, in order to glean such in^ 
formation as may serve to denote that progress. In a work 
published in 1721, entitled ''The British Merchant,** and 
which bears marks of considerable authority upon mercantile 
subjects, it is stated (vol. ii. p. 220.), that the value of the silk 
manufacture in En^and amounted at that time to 700,000 
pounds more than at that period of the revolution, when im- 
portations of wrouffht silks were made from France to the 
annual value of half a, million sterling. 

For the further encouragement of Siis manufacture, an act 
was passed (3 Geo. L cap. 15.) for granting, during the space 
of three years then next ensuing, certain bounties on the exr 
portation of fiibrics composed wholly of silk, or of mixed 
materials whereof silk formed a portion. This concession 
in fiivor of the silk manufacture was one of the very few 
legislative interferences afi^cting the trade which has been 
founded in justice. The money granted on the exportation 
of wrought fabrics, although under the title of bounty, was^ 
strictly speaking, only a drawback or repayment of part 
of the duties exacted on the importation of the raw mate* 
rial, and which, oUierwise, placed the English manufiicture 
at an unfidr disadvantage in foreign markets. 

It is stated that the silk manufiu;ture of England had now 
been brought to so ffreat perfection in all its branches as to 
equal the finest prwuctions of any forei^ nation ; and this 
act for ginmting a drawback on exportation, was declared to 
have §ar its object '* the ^ving of new encounijpfement to so 
aohle a manowture." By the same statute a &rtber advaa^ 



tage was affinrded to the sUk trade, by the repeal of all dutiet 
on tiie importation of drugs need in dyeing. 

The Russia company, which enjoyed hy charter the sole 
right of trading between Engluid and Russia, obtained permis^ 
sion, in the year 1741, to import raw silk, the produce of Per- 
sia, from the dominions of the czar of Museoyy, upon payment 
of the same duties as were levied on the importation of the 
same article from the Levant And it affi^ds strong evidence 
of the favor wherewith the silk manu&cture was stifi regarded 
fy the English government, that they were willing so fiur to 
relax in its behalf the Navigation Act (12 Charles II.) which 
fer so long a period had been, and which, everf down to our 
own time, continued to be guarded with so much jealous 
watchfrilness, as a main pillar of support for our commercial 
edifice. Considerable quantities of raw silk were impcnrted in 
this way, and this branch of business lon^ continued to prove 
hifijbly profitable to the Russia company. 

To meet the growirks demand fbr the raw material on the 
part of the f^lish suk throwster, parliament, in the year 
1749, reduced the duties payable on the importations of raw 
silk 1^ the East India Company from China to the sune rate 
as was levied on that brought from Italy ; and, in OTder to 
foster and extend the production of silk in the Nortli Ameri- 
can colonies of Georgia and Carolina, where already some 
considerable progress had been made in the pursuit, it was 

Sermitted to be brought thence to the port of London firee ci 
nty. 

There is reason fbr believing that the so long boasted su* 
periorit^ of English silk fabrics ov6r those of foreign produc- 
tion existed less in reali^ than in sanguine imagination and 
preiudice ; since, in the face of such declared superiority, and 
under the burden of duties tully equivalent to those paid on 
the raw material by the British manufacturer, foreign goocb. 
continued to find their way to England, to the great dissatis* 
faction of the weavers, who, in a memorial presented by them 
to the lords of trade in the year 1764, prayed that, at least, 
double duties might be laid upon all foreign wroug:ht silks. 
To this prayer their lorde^ips do not seem to have given im- 
xnediate attrition ; for in' the following year, on the day ap- 
pointed for the meeting of parliament, (the 10th of January), 
the journeymen silk weavers of London, who were suffering 
from the then prevailing fashion of wearing French silks, as- 
sembled in vast numbers, and marched to the parliament house 
with drums beatmg and colors flying (as their successors have 
frequently done on subsequent occasions afiecting their inte- 
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xestsX in order to promote their petitions ^ relief, makinir 
per8(»al application to the several members as they proceeded 
to the house of comm(»8, and representing the wretched situ- 
ation cf themselves and their fiuoiilies. The weavers were at 
this time not contented with asking for the imposition of ad- 
ditional import duties in their fiivor, but prayed for the total 
prohibition of all foreign wrought silks. 

The si^t of such a multitude of people, who seemed ripe 
for the commission of almost any outrages, added to a report 
that the weavers were preparing to set out from inland towns 
in order to join their London Inrethren, caused agreat conrter- 
nation in the puUic generally, and more espedaJiy amcmg the 
principal silk mc^rcers, who, by dealing in the omioxbns ar- 
tieles, conceived themselves more exposed to resentment To 
make their peace, these dealers came under engagements with 
the weavees UKOOuntarmand all their orders for foreign silks; 
a contribution was made hr the hnmedi^te relief <» the su^ 
fisrers, and parliament reduced the duties payable upon the 
importation of raw and thrown silks. By these measures the 
weavers were appeased; and the only violence committed'by 
Ihem eoosisfed m breakmgthe windows of some of those mer- 
4iers who deilt in silks of French manuftcture. 

At a later period of the session an act was passed prohibit- 
iag tiie trade m fore^ni mannfitctured silk stockings, suk mitts^ 
and silk gloves; and the prohibition which ahieady existed 
against tii^ importation of nban^s, laoes, and girdles of sflk; 
under the act of Henry VIL, was now enforced with additiom- 
idpenalties. 

These compliances, on the part of the legislatore, with die 
demands of the weavers, do no^ appear to have produced aU 
Itie beneficial results which were expected ; as, in the very 
next year, it was relidered necessary, by tiieir outrages, to 
paai an act, declaring it to be felony, and punishable wifli 
death, to break into any house or shop vnth ue intention of 
maliciously damaging or destroying any silk goods in the jmo- 
cess of manuftcture. At the same time, the importation and 
sale were totally prohibited of all foreign made silks and v^- 
vets, with the only exoeptions of those brou^t from India, and 
of silk crapes and tiffimies from Italy, but which last ware 
burdened with an additional duty of seventeen shilHnga and 
sixpence for every pound weight, one half only of which was 
to be drawn back on exportation. 

^ The journeymen weavav were, from this time, frequently 
led to mrm combinations for compelling the masters to raise 
the wages of their kbor : and, in the month of Oetober, 






OKAP. V. Ilf ENGLAND^ 65 

1769, notwithstanding the severity of the enactment just re- 
cited, and in defiance of it, frequent acts of violence were 
conunitted upon the property of their en^oyers, and loomSf 
together with the goods in them, were often destroyed. These 
riots were not suppressed without bloodshed, several sddien^ 
as well as some or the misguided weavers, being killed in the 
8kinnishe& 

The constant disputes which occurred between the jour- 
neymen and master weavers on the subject of wages, oeci^ 
sioned the jpassing of an act in the year 1778, whereby tiie 
aldermen of London for that city, and the magistrates of Mid- 
dlesex fqir the county^ were empowered to settle, in quarter 
sessions, the wages of journeymen silk weavers ; and pemd- 
ties were inflicted upon such masters as gave, and upon such 
journeymen as received or demanded, either more or less wages 
than should be thus settled by this authority. By the same 
~ let, all weavers of silk were restricted, under peiudtiesrfitxn 
having, at any one time, a greater nunib^ of apprentices 
than two^ 

This regulation, which applied oiAy to the district of Spital- 
fields, and which was confirmed by two subsequent acts (JSSl 
Gea in. ci^ 44. and 51 Gea m. cap. 7), the first to include 
in its operation manufactures of silk mixed with other mate- 
rials, and the second to extend its provisions to female wea- 
vers, continued in ^rce until the year 1824. During its ccm- 
tinuance it was the occasion of great difference of opinion 
among those afiected by it It is only during very recast 
years that a better understanding has been generally enter- 
tained of the principles which £ould influence the trading 
laws of a country. The fsivOTable consequences which have 
followed the abandonment of mai^ restrictions, once viewed 
with fiivor bv the nation as being productive of c<»nniercial 
advantages, have proved bow greatly those advantages were 
over-rated ; ot, to speak more correctly, how wholly the re- 
strictions &il^ of attaining their intended objects, and how 
impossiUe they are to be upheld unless when accompanied by 
the forced and umiatural aid of war, during the continuance 
c^ which the strongest natkm may dictate commercial as well 
•8 political law, ami render other countries tributary to her 
aggrandizement. 

Every legislative, interference between the manufacturer 
and the woi^ing artisan must prove hurtfiil to the trade in 
which thcnr are engaged. By tending unduly to augment 
the rate of wages^ it must exercise an injurious effect upon 
consumption ; and so much is this the case, that an augmenta- 
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tion in the price of a productioo, which would seem too small 
in amount lor exorcising any influence, has beoi known to 
min a manu&ctore altogether, by turning the public taste per- 
manently into new channels, or by raising up competitioa 
fiom quarters unchecked by similar restraints. 

Tliere being a great scarcity m the beginning of the year 
1779 oi Italian organzined silk, which was indi^>ensably re- 
quited for the wai^ in silk manufactures, its hnpcMtatioo was 
permitted firom any port and under any flag until twen^ 
days after the commencement of the next session of par- 
liament; and this relaxation was extended from year to 
year, by successive acts of pariiament, until the conclusion of 
the war. 

In an estimate of the condition and the annual produce of 
the principal manufiusturers of Great Britain, which was pub- 
lished in the year 1788, the differoit branches of silk manu- 
ftctnre were said to amount to the sum of 8,950,000{., and it 
was farthor statedt that this amomit was progressivdy in- 
creasing. In 1784, additional duties were impoMd of one shil- 
ling w& tdi-pence per pound on raw silk, and of two diil- 
Ikgs per poimd on thrown silk, and larger countervailinff 
drawbacks were granted on the exportation of manufactured 
goods composed whdly or partially of silk. 

The production of raw oik in Bengal, with the view to its 
exportation thence, vras but of trifling amount until the mid- 
dle of the eighteenth century ; and its quaH^ was so inferior 
as to occasion its sale for a price equal only to one third or 
one half that of Italian silk. The total quanti^ received &om 
Bengal and China in the year 1750 was only 43,876 pounds ; 
but soon after that period it became a favorite olbject with the 
East India Company to encourage its production, asone means 
whereby to draw fhxn India to Europe the surptas revenues 
which were expected to flow into their cc^en. 

In the year 1772, with the view of rendering the silk of 
B«[igal, which hkherto wna of the comannest kind and fit 
only Ibr inferior purposes, acceptable to the English manu&e- 
tnrer, proper machinery and competent persons were sent to 
that countay for the estaUidunent <tf fiktures, or silk-winding 
ftctories, on the Italian system. The period chosoi was, in 
one respect, veir unfertunate, owing to a dreadful famiine 
which at tiiat tune visited India; aifd it was not until the 
yaur 1776 that any material advantage could be derived firom 
tins improved qrstem. In the.year just mentioned, the aliip> 
menti of rawsilk from Bengal akne amounted to 5154^18 
pounds; and during ten years, finom 1776 to ^85 indunve 
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the average importation reached 560^)63 pounds. Although 
in Bome individual years the quantz^ has lallen short from 
accidental causes, yet its averagfe amount has continued to 
advance with tolerable steadine^ ; and the importations now 
amount to nearly. I,d00,0()0 pounds annually. 

The qualitjr of the East india. Company's importations, al- 
though much improved ly the use of the machinery sent from 
Eng&nd in 1772, wa^ still considered to he greatly mferior to 
that produced in J^ly and Turkey ; and, prior to the year 
1794, it was thought applicable only to a verjr limited num- 
ber of uses. This state of thmgs, causing their importations 
to accumulate in their warehouses, led the directors to devise 
means for the more general introduction of Ben^ silk into 
Use; and, complying with the recommendation of a com- 
mittee of their body appointed for the purpose, they, in the 
last'menti<xted year, caused a portion of their stock to be con- 
verted into organzine by silk throwsters in this country. 
Altiiough this measure encountered a strong opposition at 
that time from , some hranches of the silk trade, it was soon 
perceived to be of considerable benefit to the country, inas- 
much as the experiment tended to remove much of the pre- 
judice eitisting against the use of Bengal silk, and the trade 
was rendered less dependent upon Italy, whence, during so 
long a period, the greatest part of the organzine used by our 
weavers was brought Up to this year (1794), the total 
quantity of silk organzined in the English mills did not ex- 
ceed 50,000 pounds* weight annually : the mills being prin- 
cipally occupied in workmg singles and trams, the importa- 
ticm of which descripticms was wdly prohibited ; and as the 
English throwsters were often out of employment, they were 
willing enough to encourage this experiment on the part of 
the Eust India directors. 

On the supposition that the quality of Beqgal silk was 
suited to tho objects for which organzine was required, there 
could be no difference of opinion concerning the policy of 
the step, since it was a means for providing profitable emplc^- 
ment mr English labor and capital The opposition which 
had been ofBe^ed to the measure i^oceeded from merchants 
interested in the importation of Italian thrown silk, who 
ibund means to influence, for a time, many among the manu- 
ftcturers; but these, seeing at length that they were acting 
in opposition to their true interest, resumed the exercise of 
their own jiulgment, and employed orgam^ed East India silk 
for many of their principal nibncs. 

From that time the importations of Bengal silk have been 
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progreonvely imnroying in quality ; and, in consequence, the 
organzine made from it has grown gradually into favor, until 
it now ranks, fcnr the moel part, very little below Italian or- 
ganzine, and, in some few mgtances, has even sold for the 
highest prices a^ded by the xmirket Sanguine hopes have 
been exturessed by some persons of competent judgment, that 
at no very distant day the iroproyetiient may be such as to 
render our manufacturers nearly independent of foreijgn sup- 
plies. The ^ilities for extending die fnroduction in India 
are such as to create reasonable expectations (hat, in regard 
both to quality and price, Bengal silk will ftntce the produc* 
tions of Italy, and the supplies from Turkey, out of the 
market In these western countries there is but ^e regular 
annual crop, while in Bensal there are three, at intervals of 
four months, in March, July, and November. 

The quality of China silk, governed by the same cir^um- 
Btances which limit the progress of improvement in all the 
institutions of that extraordinary countnr, has continued with* 
out variation from the period of its first introduction into 
Europe to the present hour. Its brilliant whiteness, the prin- 
cipal merit of China silk, is supposed to be owing to the ap- 
phcation of some indigenous production, the knowledge of 
which is confined to tlmt countir. A great part of the raw 
dlk imported firom China is used in the fabrication of hosiery 
and gloves, in which articles it is acknowledged by foreigners 
that the English manu&cturer ha^ long greatly excell^ the 
French, an advantage attributable to the superiority of ma- 
chinery. 

Bengal raw silk is distinguished by two araellations — 
country wound, and filature ; the former being nimished by 
native adventurers, who can employ none but the rudest 
methods for windii^ it; while the latter is produced b^ ser- 
vants of the East mdia Company, and treated according to 
the most approved European methods. 

Di^rent degrees of fineness or coarseness are denoted in 
the compan/s filatures in Bengal by the letters A, B, C; 
silk of 4 to o cocoons is called A No. 1. ; of 6-8 cocoons, A 
No. 2 ; of 8-10 cocoons, B No. 1. ; of 10-12 cocoons, B Na 2. ; 
of 12-14 and 16-18 cocoons, B Na 3. ; of 18-20 cocoons, C 
No. 1. ; of 20-22 cocoons, C No. 2. ; 22-24, &c., cocoons, C 
Na 3. The silk which the natives re^l by hand is much in- 
ferior, and is marked by the letters A, B, C, D, R It jnust, 
therefore, be understood, that the A Na 1. silk of one district 
in India will differ very importantlv in quality from that of 
another .district, although bearing the same distinctive letter 
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and number ; this depending n^och npcn &e mode of cultqre, 
method of winding, die. Even tiie fikture-wound silks of 
differ^it districts are subject to the same difference of <^udity. 
Thus, Bauleadi filature is njd to produce silk inferior m fine- 
ness to Radnagore or Coesimbazar filature, which, again, are 
excelled by the produce of Gonatea and Comercolly. In the 
last-mentioned cSf these filatures, through the scientific skill 
and energy of the East India Company's resident, a system 
has lately been adq>ted of ^viag the necessary degree of 
heat to the cocoons while bemg wound, by means of steam ; 
and both the arrangement and execution of the plans fyr this 
purpose speak very fiivorably §bt the talents of the parties 
employed, when O^ remoteness of the eit^ation and the con- 
sequent difllculties and obstacles to be surmounted are taken 
into account 

The number of artisans needing emi^oyment w&s greatly 
augmented throughout the kinsfdom at the return of peace in 
the year 1815; and this event being soon afterwards followed 
by two bad harvests, the situation of the laboring poor was 
rendered still more distressing* The increased number of 
hands, and the rise in the price of proviaons, omspired in 
reducing the rate of wages so low as to render it impossible 
fe the labOTer, even when fiilly employed, to obtain the quan- 
tity of tiie cheapest food necessary for subsistence. General 
complaint and discoDtei^t of course ensued. 

The rUiand weavers of Coventry, and parts adjacent, having, 
early in the year 1818, petitioneid the legislature for relief 
their case wis r^rred H>1r investigation to a committee of 
the boose of commons. A most £borious inquiry upon the 
subject was iitetituted ; in the course of which they obtained 
evioence and information firqm ffreat numbers of the most in- 
teUigent ealk manu&eturers ami weavers of London, Coven- 
try, Macclesfield, and, in diort, of every district wherein the 
Alk manufiusture had seated itself in England. The result 
of this investigation proved that, althouj^h there doubtless 
was much individual ipisery among laboring artisans, arising 
from the causes just mentiimed, there was no reason for 
Imagining that any particular distress had visited those con- 
nected with the trade in silk; but, <m the contrary, it ap- 
peared, fix>m the concurring testimony of all the witnesses, 
that the quantity of silk soo£ manu&ctured and used through- 
out the kmgdom was on uie increase, and that, notwithstandmg 
the s^-eater number of looms, the weavers were all fully em- 
idoyed, and even forced to extend their toil beyond the usual 
boors to obtain suppcnrt finxn the low rate of wages. 
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That» under theee circumstancea, the desgaxtrng artisans 
thoold seek relief by any means which they thought likely 
to affi>rd it, can excite no wondw ; but that the master manu-^ 
facturer, who saw Qne eitablishment after another rising up 
around him, while, at the same tim^ his own commerciu 
transactions were continually extended, should declare his 
opinion that this increase of the trade was occasicmed by the 
distress which accompanied it, and should pray, as a remedy, 
fi>r the in^xwitton of additional restrictions upon his trade, is 
somewhat surprising; and when, in compuance with this 
prayer, a committee of legislators are seen gravely recom- 
mending enactments, one of the first inevitable consequences 
of which would have been the aggravaticm of the evil, bjr 
throwing a large number of artisans out of emf^jrment, it 
becomes difficult to withhold the expression of astonishment. 
The house of commons spared itself the imprudence of car- 
rying into effect this recommendation d* their committee; 
and within three years firom that time a committee of the 
house of lords recommended strenuoudy the entire abe^tioa ~ 
of those restrictions, the extension of which had so lately 
been declared << absolutely nece^ary/' 

Dnrin? the whole of the period between the years 177S 
and 1824 the silk trade in. England was kept in its artfficial 
state by restraints on the impcnrtation of foreign manufactured 
goods. Being thus seciu'ed in the possession of the home 
market, and in the supplying of our immediate dependencies, 
there was but httle mcitemsnt for the weavers to improve 
their art Thus the same intHrtificial loom, and the san^ 
throwing machinery, continued to be used down to the very 
moment when the competition of foreign artisans compelled 
the attention of our throwsters and weavers, and obliged them 
to devise means for ipore successfullv meeting the produc- 
tions of foreign looms in our own markets. 

The silk goods of France had always found their way to 
this country, in a limited quantity, through smij^glers; and 
being, in consequence of their then superior quali^, eagerly 
sou^t by all who could procure them, our manufacturers 
were dismayed at the pr6spect of their le^l admisdon, aJ- 
though loaded .with heavy protecting duties. From being 
always wholly dependent upon home demand, tiie silk manu- 
facture was liable tg serious fluctuaticms with every change 
of fashion. The extensive sales of one season were fre- 
quently followed by tiie diminished consumption of the next 
The weavers then deprived of employment would sink into 
the depth of wretchedness. This constant alternation of pros- 
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perityand distress had always attended the silk trade of 
Sngland, although the preponderance of the former state was 
proved by the increasing amount of the manufacture, coq>- 
poring one period with another in th« course of years. 

It was with a view to lessen this fluctuation, and meet the 
altered state of commerce attending the return of peace, and to 
place the silk trade upcm a biEisis of natural capability, rather 
than of artifickd support, that, in the year 1824, the whole 
system was changed. The high duty on raw silk was aban- 
doned, for one merely nominal ; that on thrown silk was re- 
duced nearly one half, and the admission of foreign manu&c* 
tured goods was rendered legal after the 5th x>f Jul^r* 1626« 

It was hoped thtt the weavers, having so materisdi a eon- 
cession in their favor, in the alteraticm of the duties, would 
have been enaUed, during the two years which must elapse 
before the admission of manufactured goods, to prepare for a 
successfitl rivalry with the foreign weaver; but they were 
ied by the increased demancl, consequent upon the abatement 
of duty, rather to employ their powers in augmenting the 
quantity than in improving the quality of their &bric& 

The loeal acts of 1773, regulating the wages of silk 
weavers in and about London, commonly called the SpitiU* 
fields Acts, the {nrovisions of which had been subsequently 
applied to Dublin, were whdly repealed, as has already been 
mentioned, in the month of March, 1824. The acts were 
approved' and defended by some persons well acquainted with 
the trade, on the ground that their operation tended to secure 
to the workman only fair and reasonable wages for his labor, 
and to prevent an exorbitant rise of poor rates. When the 
demand for any particular article of manufacture is slack, ^ 
competitioa among the artisans engaged in its production 
must always ensue, which, in the alienee of prohibitory en« 
actments, will lead them to accept less wages ; and thus the 
articles of their production beiiig furnished at lower prices, 
an inereased demand is create^ which brmgs things tmce 
diore to their natural level. But the operation of tlus local 
act, by constantly maintaining the prices of goods at their 
highest point, lessened the ehances of increased consumption, 
and Cimsequently protracted the period of relief; while the 
master manu&cturer, being restricted fhmi the payment of 
less than the regulation prices lor labor, was without the 
tensptation to add to his stock of goods^ in the hope <^ a re* 
irived demand, which, under similar circumstances, ha3 <^leii 
lightened the evil to the Uborixl^ artisajau 

In iW general openitiems, this compulsory regulation of 
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wages was fiitafiy of^ioeed to the adq^tioii c^ imp ro vem ent s 
depending on the use of machinery. The weaver was paid a 
certain price for the performance of labor with his own inn 
plements. However much it would have abridged that labor 
could he have borrowed the aid of machinery, the means for 
this were never within his reach. In otiier branches of manu- 
fiicture, processes have been importantly simplified by the in- 
venticm of artisans, who alwi^s find in their emf^yers every 
wiUingneSs to incur the necessary risk, and to assist them by 
making.the requisite experiments, knowing that they must 
rfiare in the consequent advantage. The greatest improvement 
that has yet been made in figured silk weayii^ vms the pro- 
duction of an operative weaver. Had this invention been in- 
troduced in England during the existence of the local act, the 
important branch of manuracture just mentioned must have 
been abandoned in Spitalfields. The weavers could not by 
any means have accomplished the purchase of the machine ; 
and as the masters must have paid the same prices in either 
case, they assuredly would not have put themselves to ex- 

Eense in the matter. The consequence^ in such case wouM 
ave been, tiiat the country manu&cturer, being able to make 
such arrapgements with th^ weavers in his employ as were 
called for by tiie alteration of circumstances, would have 
undersold the London trader, and moncmolized the business. 
That this is not a fimciful or doubtfiil view is proved by 
the fact ; for since the repeal of this restnetive enactment, 
the master manufactorers have, at their own charge, ac- 
tually furnished improved machinery fin* the use of we ope- 
rative weavers, and have participated with them in the re- 
sulting benefits. 

During the continuance of these acts, there was, in tbe 
S{>italfields district, no medium between the full, regulation 
prices and the total absence of ^nployment It does not ap- 
pear tibat wages were ever fixed so high as to enable m& 
weavers to save much of their earnings, when even the^ 
were fully employed. Had it been otterwise, the miprovi^ 
dence which usually characterizes the uneducated pocsr, wonM 
have prevented their reaping advantage firom the circum- 
stance ; and it must surely be better, on everv account, that a 
man so circumstanced ^ould, in seasons Of Adlness, work for 
even a scanty pittance rather than that he should be wbolhf 
inc^citated from contributing to the support of himself and 
hismmily. • 

The distrfct of Spitalfiekls has, it is true, enjo^ a very Hia- 
terial advantage over ewry other j^ace in thekuigdoni wliece 
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^e silk mami&eture has been estatdished. Its proximity to 
the great mart for eonsumption, and the ever-yaiymgf demands 
of fashion in the pietropolis, haveghren constant emi^jrmeot 
to a certain extent, Without mnch reference to the cost of 
production ; but as this souice of demand must necessarily be 
iar below the power of supplying it, superior artisans alone 
have obtained employment by reason of it, ai^ the reli^ h«i 
consequently been f^ more partial in its effects tbui under 
other circumstances it might have proved. Some inteUlgeitf 
manufacturers, who advocated the regulation system, argued, 
that since, on account of duties on the raw material and tho 
cost of its transport, England could not compete with die Con^ 
tinent, but must have ]t& market limited strictly to its own 
wants, and those of its immediate dependencies, it was of 
little importance whether wages were high or low; finr if the 
prices had been reduced by t^ whole amount of wages, the 
actual consumption would not hf^ve been extendi by it; and, 
<»i the other hand, if the price of Wbor were left without re- 
striction, the selfish disposition of mimj master maimftctu* 
rers would lead them^to take every unrair advantage of the 
journeymen weavers, who Would &ence be driv«[i, Imbitually, 
to the resource of the poor-rates, and thus, deprived of their 
feelings of honest independence, would sink ia the seals of 
society, with morals deteriorated equally with tiieir outward 
condition. Allowing to this argument all the finrce and |^ 
lanthropy which can be deman<&d, it must be admitted that to 
be effectual and equitable the acts should have mnbraedd th« 
regulation of wages m adl the silk manuf^tories throaghoot 
the kingdom ; and the proof of this is affi)rded fay tiie &c^ 
which has never been disputed by even the wannest advo- 
cates for regulation, that the operatiim of the ^italfields act 
occasioned the removal of m^y branches of the silk trade frem. 
Xiondon to districts in tiie country beyond the limits of that 
restrictive enactment • 

Notwithstanding the contrary tendency of this measure, 
the trade of SjHtidfields has, accompanied, it is trusi, bf 
i9ome distressing fluctuaticMis, gidne on increasiiig. If gm 
branch of manuraeture was attri^ted elsewhere by the gt^ater 
i^eapness of labor, others were called into existence ; and 
London, from the cause before explained, has always been, fm4 
will continue to be, the nuniery for the infont branchfis of 
the manuikcture. 

The abdition «f duties on^lhe importatkm ef raw jiHk $9 
(he Tew 1^4, and the loHai alteration ia oorflptem «f i^ 
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Bbictioiis which followed that measure, have tended, by their 
happy consequences, greatly to enlighten the public mind 
upon the subject of commercial prohibitions. The silk ^^e 
of England, which, in the opinions of many experienced per- 
sons, existed only through the exclusion of the manufactures 
of other countri^ has received new life from the breaking 
down of the barriers raised for its protection. 

During the ferment which accompanied this revoluticHi in 
our commercial policy, and when the minds of some were 
filled with apprehensions, preparations were made by the 
great majority of the manufkcturers for a most important 
extension of our productive powers. The capital set free by 
the abolition of tiie duty was not sufibred to lie dormant, but 
was employed by them in accomplishing this extension. The 
number of throwing mills in the country was increased 
from 175 to 266, and of spmdles from 780,000 to 1,180,000 : 
the looms empQoyed in Spitalfields amounted in number to 
17,000 ; and so great was the defhand for thrown silk, that 
although, for the moment, th& foreign supply was increased 
by nearly fifty per cent, and the number of*^ mills was aug- 
mented m the de^ee just mentioned, still the weavers were 
frequently obliged to wait during months for the full execu- 
tion of their (n*ders by the throwsters. 

In 1824^ and 1825 all was excitement and over-productioa 
in every branch of our national commerce and industry, and 
then fimowed the dreadful revulsion which will live so long 
in the memories of our merchants and manu&cturers. In the 
month of July, 1826, the admission of foreign silk manu&c- 
tured ffoods was to commence, under a duty equivalent to 
about mirty per cent on their v^Iue ; during the season c^ 
depression, which is ever mifavorable to the formation of 
sound opinion, a clamor was raised against this relaxation, 
the pro«»eet of which was alleged as the main cause of the 
weavenr distress. Happily, however, for the best interests 
of th^ country, its commercial policy was swayed by (we, 
who, like the celebrated Turgot, had the ability to see, and 
the firmnc^ to uphold^ measures <^ wisdom and of prudence, 
in opposition to the clamor of his opponents. Among these, it 
is to be presumed, there is scarcely to be found one who does 
not now acknowledge, with thankfulness and admiration, the 
Justness of his views, which then passed for visionary specu- 
lations, and the constancy of his mind, which they were then 
pr6ne to stigmatize as obstinacy. 

The law permitting the importation of foreign manufitio 
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tared fiilks was allowed to come into operation, and has done 
more for the development of skill in the Englidi weavers, 
than might have been produced during ages of a dull and en- 
ervating monopoly. The boast of former days, so often made, 
and with so little-foundation, is now fillip realized, and the 
&brics of our artisans vie successfully, m excellence, with 
the most beautiful performances of the continental weavers, 
80 that many of the productions of our looms are sought and 
viewed with preference in countries whose superior advan- 
tages were held up to the English weavers as causes for ap- 
prehension amounting to dismay. 

A short time previous to the full operation of the law of 
1^24, a edlk manufacturer of high respectability and skill 
quitted France and formed an establishment in London ; this 
became an immediate object of jealousy to the English wear 
vers, who complained that it was used prmcipally as a cover for 
an illicit introduction of the then contraband fabrics^of France. 
This accusation was met, on the part of the foreigner, with 
a demand for the strictest investigation, and the contents of 
his warehouse were subjected to a severe scrutiny. When, as 
the result of the Inspection, a seizure had been made of thirty- 
seven pieces of goods, which, in the estimation of the most 
competent judges from Spitalfields, were unquestionably of 
foreign make, 3ie individual English weavers, whose skill had 
produced the articles, were ^yroug^i forward to disprove the 
allegation. 

Is any further argument required, to prove the accuracy of 
judgment that dictated this departure irom a system of bur- 
thensome duties and restrictions, which, while other branches 
of our manufacturing industry had been advancing with giant 
strides in the race of improvement, kept the silk trade alone 
in a state of listless inactivity ?, If so, it will be found in the 
evidence of custom-house returns. 

Were any individual year singled out as an example of this 
fiict, it might be coiisidered as inconclusive, and perhaps un- 
fair. The period unmediWely following the alteration of a 
system is not one wherein the permanent effects of that al- 
teration can be rationally considered ; and the trading of 
the first year after the abolition of the heavy duties might 
have been thereby stimulated to an unnatural extent; but this 
objection cannot apply, if the period of comparison be spread 
over a space of five years, for in that time, any amount of un- 
duQ excitaticm and over-trading would have round its correc- 
taoD in following years of tx)nsequent depression. 
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ConttBstiiig^ therefinre^ the five years immediatdy precede 
iag the alteration of system, with an equal period foUowinif 

that measure^ we find, that in the year 

lbs. 
1819, the iioportatioii was, —raw silk, 

thrown. 



ifin, 

ISSSy 

issd; 



rawnlk, 
thrown, 

raw silk, 
thrown, 

raw silk, 
thrown, 

fswsilk. 
thrown. 



1,480,990 
301.588 

I M 

1,702,416 
309,953 

1,940^16 
350,209 

2;037,415 
370,273 

2,085,972 
346,314 



lbs. 
1,782,57S 



Making a. totdcff .«..'.•. 
in the last five yean of prohibition. 



2,012,369 

2,290,72^ 

2,407,688f 

2,432,286' 
10,925,646 



Ia 1824y the fiist year of low duties, ike importation was— 

lbs. 



18S6, 

189$, 
1937, 



raw silk, 
thrown, 

rawsiUc 
thrown, 

nwsilk, 
thrown, 

raw silk, 
thrown, 

raw silk, 
thrown. 



3,510,910 
452,469 

3,030,756 
556,642 

1,955,042 
289,325 

3,755,242 
454,015 

4,162,550 
385,262 



Making a total of 



lbs. 
3,993,379 

3,587390 

2,344,367 

4,209,257 

.4,547312 
18,582,213 



In the first five years of relaxaticm; exhibitingr an increase of 
no less than seventy per cent in tiie annual consunq>tion of 
the country. 

It has been stated, that when, in the year 1824, the legis- 
iature determined upon altering the system by which the silk 
manufiicture was conducted; and legfalized, prospectively, 
the importation of foreign silk goods under a rate of duty 
Which was judged to aflSrd sufficient protection to the^ home 
manufiusttirer, concession was so &r made to the appieh^i- 
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810118 of thi8 cla88 88 to d^fer the operatkm of diat porticmof 
the law for two yenrs, which interval wa8 asserted to he re- 
quisite in order to enable the English weaver to prepare him- 
self, by the production of goods fitted for that object, for the 
formidable competition in which he was about to en^fage. 

That men occupied in any particular calling ^ould by 
want of judgment and information be betrayed into measures 
against their interest, is not extraordinary ; prevented by the 
curcumstances wherein they are placed from takmg more than 
a partial view of the subject, they are prone to fill up the 
prospect with chimeras, and ^rink with apprehension firom 
phantoms of their own creation : but it is, on the other hand, 
truly surprising that others, whose fecul^es had no such in- 
fluences to muuead them, should yet have failed on this occa^ 
sion to perceive that the same interval which was granted to 
the home manufkcturer was equally enjoyed by the foreigner, 
during which he might accumulate a large stock of goods 
read^ to be poured into our markets at the moment of the act 
commg into operation. This^ in fiu^t, was the course pursued 
1^ the French ; and when the new prospect of- this inunda- 
tion had created a new subject for alarm in the minds of our 
own manufhcturers, an expedient was adopted as a remedy, 
which was equallv at variance with liberality as it afl^ted 
our neighbors, and contrary to sound pplicy as it regarded 
ourselves. 

The French weaveis had already been accustomed to make 
their silk goods of one particular length; and with the design 
of rendering these their preparatcnj labors unavailing, a law 
was passed hy parliament, whereby it was, among other things, 
enacted, that ^y silks of ciertain declared lengths, difierent 
altogether firom those hitherto made and us^ in France, 
should be admitted ; disqualifying thus from legal impc^tation 
all goods then made with a view to the English market The 
consequences of this enactment were, that the French manu- 
facturers set instantly to work to make firesh goods of the pre- 
scribed len^ for English consumption, while the prohibited 
pieces, fallmg as instantly in value, were purcluu^ by the 
illicit trader, and smuggled into this country ; their low price 
causing them more effectually to interfere with our domestic 
production.* , 

It had never been found practicable, ilpder the system of 
exclusion, to prevent the prosecutiottof this contraband trade 
in silk goods. French silks and ribands, firom their then supe- 
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ikan^ to thoie of our own production, had always been pre* 
terMy sought by our countrywomen : and to such an extent 
Was this trade systematized, that silk ffoods of all descripticms 
toight he purchased in France ; the seUer taking upon himself 
to guaranty their safe delivery in England, at the very house 
of the purchaser, and relieving himself in turn from the 
chances of loss^ by insuring the amount at offices establidied 
£>r that purpose, and wli^re policies were granted with as 
touch &cility against loss by seizure, as fin* protection against 
the elements — the premium varying, of course, acc<Mrdmg as 
a greater or less degree (^ vigilance was found to be exerted 
by our revenue-officersi* 

With the knowledge of these practices full in their minds, 
and aware, from experience, of the impossibility of effectually 
fltqpping them, theaidmisBion of foieign silks was no lon^fer 
matter of choice with our government ; and the only question 
ibr consideration was bow to draw from this brancn of com<* 
merce the highest amount of revenue. It was evident, that, 
W fixing the rate of duty too hi^h, the French smuggler and 
the insurance offices would contmue their successful competi- 
torship ; and the government was sorely perplexed by the cer* 
tainty <^thk on 3ie one hand, and by the overcharged fears 
of our m an u fitcturers on the other, in their endeavors to etRxt 
an accurate adjustment of the question. 

Independently of the enormous expense attending estab* 
lishments far the prevention of fllicit trading, — and this pe- 
cuniary evil is one of no incdnsideraUe ma^tude, — govern- 
ments would appear to be under a moral obligation to remove, 
as fiir as possiUe, Ijl incentives to the commission of the 
Crime of smuggling. The opinion, that infractions of revenue 
laws are, at most, but venial offencesf is one very genendly 
held among the uneducated ; and, judging from the ^icour- 
agement amnrded to smugglers, the idea is not bv any means 
confined to that Class : if^ however, crimes are to be estimated 
with reference to their probable influence upon the general 
well-beihg of sociehr, the smuggler's calling can by no means 
be considered harmless ; since, by familiarizing him with vio- 
lations of the law in one of its codes or branches, it tends to 
break down the bdrriers which ehould restrain him in regard 
to moral observances generally ; and, in truth, a laxity of 
practice in this so-esteemed vernal &ult leads from cme step to 
another, through various gradations of crime, until the nund 
and heart beorane at length wholly corrupt and brutalized ; 
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and^ mur ders the moet cruel and atrocioiis, perpetrated in de^ 
fending the objects of their criminal traffic, are the melancholy 
confleqnence& 

While the necessity exists for the imposition of duties, it is 
iiardly to be hoped that «muggling^ can altogether cease ; nor, 
indeed, does it appear possible for any government, however 
strong and vigilant, effectually to counteract the diligence 
and activity of those who draw their subsistence firom illicit 
trading : but that much may be done in lessening the evil, by 
a judicious adjustment of the 43cale of duties; is rendered evi- 
dent by the fact, that since the^duly on foreign silk goods ha« 
been placed on its present footings it has become ccmiparative^ 
ly indifferent to the trader, as a question of profit, whether to 
pass th^n regularly through the custom-house, or to insure 
the value against me chances of seizure ; the demands of the 
smugglers and the insupmce offices being neatly equal to those 
of the government From this it may &irly be inferred, that 
the amount imported of smuggled biAl goods has been greatly 
diminished : many persons who would have little or no dbieo- 
tixm to these importations on the score of their illegality, 
would yet be restrained from embarking in adventures attended 
with.nsk of loss, and wduld pi^efer to fdloW the course of vir- 
tuous and good citizens firom the moment that an opposite hme 
ci conduct ceased to*be accmnpanied by extra profUs ! 

The inducements for smuggling affi>rded by the impositiba 
of ^orbitant duties, althou^ strong,'are yet by no means so 
great as where the importation of an article of ccmunerce is 
altogether prohiUted. Tins afiS)rds the greatest encourage* 
. ment to the illicit trader ; since it directly enlists among Qie 
ranks of his customers that numerous ana influential class of 
persons which estimates the value of things according to their 
scarcity and difficulty of attainment, giving to the interdicted 
article a fiictitious superiority, which disappears at the first 
l^eath that destroys the prdiibition. Is it not notorious, that 
during the whole period of their interdiction, French silks 
and nbands were to be seen in. every sooiety-that laid claim 
to the disdncticm of fiishion ; and that India silk handkerchiefii 
wore to be found universally in the pockets of men of the 
upper and middle classes, and even adorning the necks of the 
lidiorer and the artisan 1 . 

^ Prohilntory laws^e^ai to be considered unjust and arbitrary 
interferences wilh the natural liberty c^ man, and to carry 
with them none of the sanctiims of morality : they are broken, 
con8equ^[itly, without hesitation, by perscois who would yet 
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■eniple to withhc^ dandesdnely the pajrment of any rate of 
daty that mi^t be imposed.* 

It is not asserted that the introduction (^ foreign manu&c- 
tured silk goods shoald be at once permitted free from the 
impositioh of any duty. It has been contended, that some pro- 
tection is called for, because the foreign manu&cturer is in 
the country of production, while the cost of the raw material 
is enhanced to us by the expense of carriage ; an argument 
scarcely deserving of any consideration, since the conveyance 
of manufactured articles must be at the least as expensive as 
that of the raw material ; and, besides, so long as France con- 
tinues to draw any part of her supplies fixxn abroad, the price 
of the whole of the silk manu&ctured in that country must 
be governed by the cost of the portion which is imported. 
But while ^e expense of living is hij^her in Great Britain 
than it is in those countries whose political and financial cir- 
cumstances place them in a less artificial state, the wages of 
labor ought to be and will be hig^r in something lue an 
equal ratia Greater comforts are needed by the English 
artisans, in ccmsequence of the less fiivorable nature of our 
climate ; and if, after taking all these circumstances into cal- 
culation, it is yet found that the laboring classes here are not 
all sunk so^ee[dy into the abyss of poverty and wretchedness 
as those of some neighboring states may be, it will not thence 
be argued that their situation is too favorable, and that the 
princi^e of buying in the cheapest market^onld, as is some- 
times insisted on, lie carried to so extreme a length as would 
lower them to the same miserable level, and reduce them to 
the procurement of bare subsistence.! There is too much 
reason for believing that this is, in many of our manufacturing 
districts, the unhappy condition of our laboring artisans; and 
occurring, na it generally does, with reference to branches 
of industry wherein we have no foreign rival to contend 
against, legislative protection wOuld be unavailing; but so 
long as, by the imposition of a^ moderate duty upon importa- 
tion, the real comfort of a large and deserving class of our 
fellow-countr3rmen can be maintained, there are surely few, 
if any, who would object to the impost : but to carry this pix>- 
tection beyond the limit here pointed out, would be injurioos 
towards other classes of the community, without insuring, in 
any adequate degree, the particular benefit that was inteiSed. 
In regard to the silk manufocture, the duty required in 
order to mamtain the English weavers in the same relative 

•WoteO. ' t Note P. 
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pocntkm which^they abeady hold with those of France, is very 
much lower tiian, without inquiry, many would be led to 
imagrine. On consulting^ a comparative statement drawn up 
by an experienced silk manu&cturer of London, it appears 
that, independent of duties, which are purposely kept out of 
view, the entire difference in the cost of one pound aP the 
best thrown silk, when manu^tured into sixteen yards of 
Gros-de-Naples, is five shillings and sixpence, or barely four- 
teen and a half per cent :* of thisamount of difference, it will 

* I I ■ I ■ ■ ■lii I ■ •> ■ r ■ ■ 

* Compantive estimate of tlie cost of one pound of silk wfa^ manu* 
iactured into Gros-de-Naples at I^cms and London respectively. 

InLyont, 

£t 8* d. 
Price current of organzine 
^8. per lb., 8 ounces of 

which la 6 

Ditto of tnun 32& Sd, per 

lb., 8 oundes of which - IJL 3 

Dyeing warp and ^hoot • - Oil 

f ■ ■ . 

1 4 8 
Add 4 ooncea for kas in 
dyeing and wairte, to make 
lb ounces when manu&c- 
tured - 6 2 



Wmdmgandwarpingl<.dd. 

Weaving 16 yaids., 
reckoning 1 oz. to 
the yaro, at i^t. 
per yard 6 



11010 



InLondon. 

£ ud. £ i,d. 
Price current of 

fine tram silk 

' in Italy - 1 2 6 

ExpcNTt du^ and 

expenses - - • • 6j 
Carnage to Calais 3j 

per lb. 1 ^ 4 

£i^t ouneea of which - 11 2 

Price current of 
fine organzine 
in Piedmont « - 1 3 

Duty and ex- 
penses .-^--009} 

Carriage to Calais 3} 



118 1 
Difierence in fiivor of the 
French manu&cturer • 5 6 



per lb. 14 1 
Eight ounees of which - 12 0} 
Dyeing warp and shoot, 
0. 7 3 bla(£ and ordinary co- 
lors, soft and souple - 16 



Add \ ounces for loss in 1 4 8^ 
dyemg and waste, to. 
make 16 ounces when 
manu&otured .----O 6 2 



. Winding and warpihg 2 Oj^ 
-Weaving 16 yards, 

reckoning 1 ounce 
- to the jrard, at Qd, 

per yard- .-^---10 8 



1 10 10^ 



2^7 



012 8$ 
2 3 7 



The freight and expense from Calais are no| included in the above 
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be seen ^tmt the sum of four shillings and eight pence, or 
twelve and a quarter per cent is made up of the higher wages 
paid in London for the actual weaving of the fabric; the 
faigfaer charge of the dyer amounts to seven pence ; and. the 
small remaining sum is divided among the persons employed 
in warping and winding the silk. 

This comparison is made on the supposition that Italian 
thrown edlk is used in both cases ; and, as already mentiimed, 
excluding the amount of duty payable on impcurtation to this 
country, ^his duty is after the rate of three shillings and 
sixpence per pound ; but the importer i» furnished, when it is 
paid, with a transferable title to draw back the amount upon 
the exportation of an equivalent weight of wrought silk ; of 
this title he, of course, avails himself either personally or by 
proxy, and it would, c(msequentljr, be improper to consider 
the duty in forming this comparative estimate. 

It haisi been wefl remarked by the baron Charles Dupin, 
who, fixxn his diligent researches into all subjects connected 
with commercial questions, is entitled to have his oiHnipns 
received with a high degree of respect and confidence, that 
in the most considerable branches of manujQieture, the most 
decided superiority has been obtained by peqJe with wh<Mn 
the price of labor is dearer than with their rivals. He in- 
stances the cotton manufiictures of England, which are flu:- 
nished better and cheaper than by any ouier people (^Europe, 
although labor is dearer in Great Britain than in any other 
country of our hemisphere. He then brings forward the 
manuracture of linens, in which the Dutch ai3 Belgians sur- 
pass and sell cheaper than the Bretcms, although the price of 
labor is dearer in Belgium and Holland than it is in Britany : 
and he further shows, that in the production of fine woollens, 
France surpasses and undersells Spain, although the {nrice of 
labor in the former is higher than in the latter kingdom.* 

The superiority in these instances, which is sufiiciently 
striking, Dupin rather refers to higher attainments of me- 
chanical skill, and greater degrees of commercial knowledge 
and enterprise. 

Is it then expecting too much to hope that, by continuing 
to apply to the sUk manu&cture the same amount of skill and 
entei^rise which have served to gain for us a pre-emin^ice 

•tatement : the cost of traniportinf manufactured goods fiom Lyons to 
LondoQ, which is greater, must, in sucE case, have been added to tfaa 
price of the Lyons manu&cture. 
*^ote^ 
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flo decided in our cottcMi fiibrics, we may shortly become suffi- 
ciently expert to brin^ the produce of our silk-looms, un{Nro- 
tected by discriminating duties, into successful competition 
with those of France, and to meet the latter in the fiur spirit 
of rivalry in those foreign markets which have hitherto been 
virtually closed against us ? 

It does not require any very deep research into the subject 
to discover that the silk manu&cture of England has received* 
in all its branches, a most important impetus firom the altera^ 
tion c^ system which began in the year 1824. For a time 
this impulsion showed itself only in the augmented quantity 
of raw material submitted to the labors or the weaver; but 
from the period when wrought silks of foreign manufitcture 
were admitted le^Uy into competition with those of domes- 
tic &bricy our artisans have proved how capable they are of 
evincing as great a degree of ingenuity in this branch, as 
England has so long been accustomed to display in other manu- 
^tures. The once existing disparity in quality between 
jroods of French and English make has, lyith some very un- 
important exceptions, not mer$1y disappeared, but actually 
ranched itself on the side of the British arti^ ; and as re- 
garas the cost of conversion, if the spur o£ competition has 
not urged us.finward in an equal ratio, it has yet done much* 
— more indeed than, without experience of the &ct, was once 
thought possible. Improvements in the machinery employed, 
both in throwing and weaving, have led to this gratifying re- 
sult — ^that the cost of the {nrocesses of brganzining silk has 
fidlen to little more tluu one half what it fc»rmerly amounted 
to, and a much greater proportional abatement has occurred 
in figure weaving. 

Can it be pretended, that these advantages would have en- 
sued under the old enervating system of high duties and pro^ 
hibitions? and does it not seem desirable that the legislature 
should follow up this result, removing by degrees, but aa 
rapidly as consists with safety, the remaining mounds and de- 
fences against foi^eign interference ? Until the arrival of a 
state of things under which these may all be abdished, Eng- 
land can hardly hope to employ her silk-lo(nns in the service 
of foreign countries ; but if it be desirable, — and who can 
dispute that it is so? — ^to export our silks in company with 
our cotton manu&ctures, would it not, by exciting emulation, 
accelerate that event, if it were known that every coming 
year some abatement would be made from the scale of pro- 
tecting duties, until they should be wholly abolished T If the 
fi>regomg statements, carefully as they have been coUected 
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aod examined, i^uld be thought entitled to credit, the duty 
at present levied upcm foreign mannfiLCtured silk goods is, in 
most cases, double what is needed to place the productions 
of France upon an equality with our own ; and if this dispro- 
portion has arisen, as is believed to be the fiict, since the ar- 
rangement of the rates, and the opening of our markets to 
foreign manufkctured silks, in the year l§26i does it not offer 
reasons sufficient for revision and abatement, while it holds 
out the certain prospect of further and progressive opportuni- 
ties for reduction, until, under their abc^ition, the British silk 
manu&cturers will become, first, undieputed masters of our 
home markets, and next artificers for others ? 

The duties now chargeable upon the importation of raw, 
thrown^ and manufiictured silks^ as weU as the drawback re- 
coverable on re-exportation, may be found in the following 

table:— 

£ B. d, 

Kdubt, or hadu of ailkt and waitejof ailkt the cwt 10 

Raw silk, the lb. GDI 

Thrown silk, not dyed, namerjr — 

Singles, the lb. 16 

Trun,thelb. 8 

Organzine and crape silk, the lb. 3 6 

Thrown silk, dyed, namely — 

Singles, or tram, the lb. 3 

Organzine, or crape silk, the lb. 5 8 

Manufactores of silk, or of silk mixed with any other mate- 
rial, namely- 
Silk or satin, plain, the lb. ... OU 

or, and at tne option of the (^cers of the customs, for 

every lOOL or the value... *. 25 

Silk or satin, figured or brooaded, die lb. 15 

or, and at the option of the officen of the customs, for 

. every 1002. of the ralue • 30 

Gauze, plain, the lix 17 

or, and at the qption of the officers of the customs, for 

every 1002. of the value 30 

Crauze, striped, figured, or brocaded, the lb. • . . . . 1 7 6 

or, and at the option of the officers of the customs, ibr 

every 1002. of the value 30 

Velvet, plain, the lb. 12 

or, and at the opticm of the officert of the customs, for 

every 1002. of the value 30 

Velvet, figured, the lb. 17 6 

or, and at the option of the officers of the customs, for 

every 1002. of the value 30 

Ribands, embossed or %ured with velvet, die lb. 17 

or, and at the option of die officers of the customs, fat 

evenr 1002. of the value 30 O 

And further, if mixed widi gold, silver, or other metal, in 
addition to the above rates, when die duty is not charged 
according to die vahie .., ^ 10 O 
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£ $. d. 

Fancy alk» net or tricot, the lb. 14 

Plain silk lace, or net, called tnlle, the square 3rard 1 4 

Manufactures of cdlk, or of silk mixed with any other ma^ 
terial, the produce of and imfferted firom pktoes within 
the limits of the £ast India Company's cbai^r, for every 

loot, of the value .. 20 

AGllinery of silk, or of which the greater part of the mat^ 
rial is of silK, namely-^ 

Turbans or caps, each. ^f, 15 

Hats or bonnets, each ..,, 15 

Dressesg^eat-h 2 10 

or, and at the option of the officers of the customs, for 

everylOOLof the value...:.. .«.4. 40 

Mtou&clUres of 8ilk,^r c^silk and any other materul, not 
particuloriy enumerated, or otherwise charged with duty, 

lor every lOO/. of the value .' 90 

Articles of manuikcture <^.silk,.or of silk and any other 
material, wholly er part made up, not particularly enu- 
merated, or otherwise charged with du^, for every 1002. 
of the value .^ *...*... r... ../....... 30 

Drawback is allowed, aa under, on tiie exportation of ailk 

manufactured goods, its ^ross amount ^being limited to die 

amount of duties prevk>uSy pajkl on fi)reign thrown silk, aa 

bas already been explained : — ' 

£ $. d. 
For every pound weight of manufoctured gtxids, composed of 

silkoBiy.... ...v...... 0^ S 6 

For every pound weight of silk and cotton mixed, virhereof 

onehalf at the least shall be silk......... ^ .- 12 

For every pound weightof silk and worsted mixed, -whereof 

one half at the least shall be silk ^........ 7 

To throw additional obstacle in the Way of smuggling, the 
importation of foreign wrought silk goods is restricted to the 
forts of London, Dul)lin, and Dover ; and oan only be efiected 
m vessels of at least seventy tons burthen, except when 
brought direct &omt]^is to Dover, for which trade, vessels 
that are only of sixty tons burthen may be licensed by the 
lords of the treasiny, or Vy the c^mmissipners of his^ majesty's 
customa 
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PART n. 

ON THE CULTURE OP SIlJL 

^ CHAPTER L 

ON THE C17LTITRK OF THE UVLBOSSLBTt TASOL 

Different Species of the Mulberry Tree.— Ckunpftratiye dualities m Food for 
Silkworms.— Soil and situation most faVoraMe for its Gfowtli.— Manner <^ 
raising it.— From Seed.— From CuttiBgs:^Iiigrafting.— Number of ftooda 
of SiUcwormdNanAuaUy reared in different Ck>untries.— Nutritive Qoalitie* 
of the Mulberry Leaf.— Preservatioi) of Leaves.— Quantity of Leaves that 
may be jHinuaUy taJc^n from one Tree.^The Mulberry Leaf snored to the 
Silkworm. 

" > - • "^ ■ * 

The first object O^ attention, preparatory to any extensive 
attempt for the production of dlk, mu&t be the culture o£ the 
mulberry tree, the leaves of which fi>rm &e so]e subsistence 
of the silkworm. 

This tree, the moms of botanists, is a genus of the tetran- 
dria order, belonging to the monoeia class of plants. Linneus 
enumerates sevemdistincl species of the mulberry tree. 

The 'Nigra, or blaok-fruited species, is well known in this 
country, and much prized for the firuit which it so abmkblntl j 
bears. Any particular description of it here would be super- 
fluous. 

The Alba, or white^fruited mulberry, differs from the nigra 
in having its stem straighter, and its bark smoother and of a 
lighter color. Its leaves are likewise smoother, thinner, rnech 
smaller, and of a lighter green.- 'Hie fruit, which is of a pale 
gw color, is small, of a vapid sweetrie^, and oi no value. 

The Rubra, or red Virginia mulberry tree, differs but little 
from the alba, except in the red color of its fruit 

The Tartarica, or Tartarian species, abounds cm the banks 
of the Volga and the Tanals. 

The Papjrfera, or paper mulberry, differs from the other 
^>ecies in having palmated leaves. From the bark of its- 
branches the Japanese prepare their paper. Its leaves are 
also used as food for the silkworm, for which purpose the tree 
is now successfully cultivated in fVance.* 

The two remaining species, the Tinctoria and bidica, are 
Hot used for the nourishment of the 8ilkwonn.t 

•NoteR. "^ fNotoS. 
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The mulberry tree is hardy, of quick growth, and easUy 
naturalized in all climates. The black species has always 
been cultivated for its ihiit in Europe. The white sort comes 
from India, whence it has been introduced into all those 
western countries which have attempted the culture of silk.'*' 

The reroective qualities of the different species, as con- 
nected with the silkworm, cannot be better pointed out thim 
by observing, that if leaves of the white, the red, and the 
black mulberry be giy^ at. the same time to the insect, it 
will eat first the white, next the red, and lastly^ the black, in 
the order of the tenderness of the leaves. The Tartarian 
aeems to hold as high a place in its esteem as either the red 
or black kind: all, however, ^ive place to the white, which< 
as it came originally firom China, would i^)pear to belts most 
natural food. 

Most writers on the suliject affiiin.that the white miUberry 
is always used in China, while some few assert that the 
Chinese now feed their silkworms- on the Tartarian species. 

The white sort is generally planted for this purpose in 
£ur(^e, its. leaves, being niore eagerly desired by the worms. 
The trees of this species likewise possess^ the advantage of 
coming into leaf a fortnight earlier than the black, for which 
reason the eggs may be luitched earlier in the spring, and the 
cares of rearing the insects are not prolonged too far. into the 
hottest season. The white mulberry tree is likewise of 
quicker growth, is not so much ii^jured by the constant |duck- 
mg of its leaves, nor is it, like the black, incommod.^ by a 
great quantity 9f firuit The best reason, howevej, if it be 
correct, that has been given for preferring it, is, that the silk 
of worms which fei^ upon its leaves k finer than where other 
kidds are substituted. Count Dandolo has, inde^,. found, that 
the quality of the filament does not solelt depend: upon the 
food of the insect, but is also influenceu by the degree of 
temperature in which it is reared. 

In cold clitnates, the black thrivei^ better than the white 
mulberry. It likewise liears double the quantity of leaves 
suitable for food.f In Persia the silkworm is nourished alto- 
gether by l^ves of the black species. In Granada,, where 
silk of an exceUent quality is produced, the same system is 
flowed. Swinburne^ who travelled in Calabria in 1784, re- 
lates that the red species was there generally preferred, be- 
cause the leaves, not appearing until ten or fourteen days 
later than those of the white mulberry, are therefore less sub- 

* Note T. t NQt« U. 
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ject to injury by frost This reason for its preference is in 
other climates assigned as the cause of its rejection. 

The roots of the mulberry tree strike very deep iiito the 
ground, so that the surface not being impoverished as it is by 
many trees, whose roots are found mOre in the upper soil, 
other kinds of cultivation may be prosecuted around it Nei- 
ther its shade, nor the dropping of rain from its leaves, is con- 
sidered prejudicial to plants growing beneath. 

Moist lands in valleys and near rivers induce a very rapid 
growth in liie trees ; but their leavefs contain^ in such situa- > 
tions, too much watery matter, and, though eaten voraciously, 
are hurtfbl to the worins from their comparative want of 
nourishment The labors of the insects are also delayed, and 
the quality of their produce injured, by the weakness of ccm- 
stitution resulting from this cause. 

Trees In dry soils ffive fewet leaves, but any deficiency in 
their quantity is amply compensated by the greater nutriment 
which they afR>rd, aira, as a necessary consequence, by the 
8uperu>r quality of the -silk produced. 

It is remarked bv Mayet, that the quality of the silk de- 
pends upon ^at of the miQben^ leaves consun\ed, *' which 
are then to be considered as beinr only a mine worked bv 
the worms; and this mine is more (»r less proper to fumim 
the fine substance, according to the soil and climate.** 

The mulberry tree is readily raised, either by cuttings, by 
layers, or by seed. In countries where the seed must m 
saved until the favorable season i^r sowing it shall dome 
round, the process is both troublesome and difficult Pulleki, 
who wrote in the year 1758; gives very elaborate directions, 
which he considers necessary for properly saving and pre- 
paring the seed. In climates whe^e this delay in sowing is 
not necessary, the operation is more simple. The plan pur- 
sued in France is curious : it is thus described : — " Take the 
ripe berries when they are full of juice ai?d seeds. Next 
take a rougl^ horSe-hair tine, or rope such as we dry linen on, 
and with a ^ood handful of rip? mulberries, run your hand 
along the Ime, bruising the berries and mashing them as 
much as possible as your hand runs along, so that the pulp 
and seed of the hemes may adhere in great abundance to the 
r(^ or hair line. Next dig a trench in the ground where 
yon wish to plant them, miidi like what is practraed in kitdien 
gardens in England for crops <£ various kmds. Next cut the 
rope or hair tine into lengths, according to the length of the 
trench you think fit to make, and plunge the ,line fiill of 
mashed berries into the trench ; then cover it well over with 
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earth, always rememberhi^ afterwards to water it well, 
which is essential to success. The peeds of the berries thus 
sown wiU grow, and soon shoot out suckers, which will bear 
young leaves, which are the best food for the silkworm. The 
fiicili^ and rapidity with which young leaves may by this 
means be produced, is evident ; for as many rows of trenches 
can thus be filled as can be wished^ and it can never be ne-> 
cessary to have mulberry trees hij^her than our raspberry, 
currant, or gooseberry bushes. Whenever they get beycmd 
that, they lose their value ; and if these branches succeed, 
you may have a supply coming fresh up day after day, or any 
quanti^ you please^" 

Snails and slugs are found to be very destructive to the 
young mulberry shoots, committing^ great devastations in a 
short period. In moist seascHis; a vnioTe nursery is sometimes 
threatened hf them with ruin. To protect the tender plant 
from this evil, it is reconimended to surround the beds or 
trenches with dry soot or ashes, sprinkling it afresh after 
rain. This protection might be advantageoi^y adopted with 
other idantations, as slugs will not pass over such a fence, es- 
pecially while it is dry, , 

In England, and countries o/P similar temperatio'e, seed- 
Imgs will not attain a greater height than three inches in the 
first year. In warmer climates their growth is much more 
rapid; so that in some parts ©f India large quantities of seed 
are sown, whose crops are mowed down in the ensuing 
Beason as food for silkworms. Sprouts again spring form 
from the roots the same year, andureused-for a second brood. 
The silk produced by worms fed on these tender shoots is 
supposed to be readily distinguishable, by itQ superiority over 
that produced when the insect is fed on the leaf of the fUll 
grown mulberry tree. 

Plants which are raised frOm "seed require thinsplantation 
mt the end of the third year, to induce the spreading o^ the 
root Without this renM>val th^y Would acquire only one 
Toot, like a pivot, and would be ludi)le to various casualties on 
that account S&oae cultivaUNrs "believe that it assists this 
tNranching out of roots, if the plants are cut even with the 
j^found at the end ^ the secondyear. ' 

The most easy and expeditious way of raising mulberry 
trecis is fi»m cuttings. Although as great a nuinber cannot 
wo readily be raised in this manner as f)rom seed» there is a 
jgreat advantage in point of strength as well as in the rapidity 
of thehr growSL This method of propi^timr is much more 
flncces^ in mcnst and temperate climes than iniucb w in 
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«cpoeed to the arid heat of the lower latitudes. Cuttings 
will put forth slraote of about hve or six indies in lengw 
during the first summer, and will, at the same time, be pro- 
viding themselves with roots. If they, have put fortii ^oots, 
and preserve their leaves until the autumn, the ]^ants will 
generally succeed : any which have failed to do so must be 
replaced by other cuttings. In the course of the ensuing' 
spring and summer, if careHQly watelred, the shoots wifl 
frequently aitam the length of eighteen inches. In the au- 
tumn following the beds must be thinned, and the redundant 
saplings planted out 

Mulberry plantations which are formed in France and Italy 
consist of large standard trees. This is a very inconvenient 
method; aathe leaves cannot be gathered but by the aid of 
ladders, and by climbing among me branches. In this way 
the trees may sustain much injury ; besides which a great 
deal of time is unnecessarily wasted in reaching the leaves, 
which then are seldcHu gathered with regularity. 

Du Halde, in his history of China, relates that the Chinese 
are particular so to place and to prune their mulberry trees, 
that the leaves may be gathered in the easiest manner, and 
without risk of damage to the trees. These are, with this 
view, cut in a hollow ^mn, without any intersecting branches 
in the middle ; so that a person going round the tree may 
gather all the outside leaves, and forwards, by staading 
withinside, andmerely turning round to tiie different parts, 
may pluck the leaves growing within. The trees are not 
allowed to grow to any great hei^t ; so tiiat each tree ^ms 
a sort of round hedge, a^ may l^ reached throughout witlH 
out climbing on its branches. 

Pullein gives very ample directions for forming and rear* 
ing plantations of mulben-^ trees. His work has been con* 
sidered on6 of high authority, and ma}[ be profitably consult- 
ed by any who require more minute information than it is 
desirable to furnish in this volume; 

Ingrafting is considered to be one of the surest methods 
of obtaining nutritious leaves from mulberry trees. Monsieur 
Bourgeois observes, that mulbenies ingrafied on wild stocks, 
when the gMt is chosen fi'om a good kind, such as the rose- 
leaved .<Nr the Spanii^ mulberry, product leaVes whidi are 
BMich more beautifiil, and. o^ much better quality for feeding 
silkworms, than.^clras are ingrafted on the cominoB wild 
stock. .The same observation ms be^ nubde fiy Monsiesr 
Thome, whose authority is <^ the greatest we^t in wkat* 
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ever relates to the rearing- of silkvirorms, to which object he 
« devoted forty years of his life. 

Although ingrafted mulberries Certainly i9*oduce a greater 
number. of leaves than the wUd trees, and these leaves are 
thought to contain more nourishment to the insect, yet the 
wild tree has an advantage over that which is ingrafted, in 
its superior Icmgevity. The former Jiaa been known to exist 
for two Centuries; while the increased quantity of leaves 
produced by ingrafting causes a premature dissipation of the 
sap of the tree, and accelerates its decay. Monsieur Pomier, 
in a treatise which he has wriUen upon the subject, reconi^ 
mends that white should be ingrafted on black mulberriea ; 
and the reason urged for the adoption of this plan is,, that the 
white species commonly decays first in the rooti while the 
black is not subject to any disease. 

The more attention that is bestowed upon the tree, by 
dressing and pruning the overgrown branche«^ the greater 
abundance of good. leaves will it fomishi It is very hurtful 
to the trees to strip them^when too young, because leaves are 
organs which fulfil important functitxis in plants; contrib- 
uting greatly to their nutrition W absorbing vessels, which 
imbibe moisture irom the air. The leaves may be safoly 
gathered after the jfifth year. Mulberry trees are so plen- 
teously stored wi& Gfttp, ^i^t they eometimes renew their 
ieaves twice or thrice in die same year. When the winter 
has been mild, they ^mt forth leaves very enrly ; but it is al- 
ways di^ngerous, in any bul^ hot clittiates, to ticcelerate the 
hatching of the worms in expectaticm of this event ; for no 
leave? mm]d be depended on till the beginning of May, as 
;those which appear prior to this p^iod are exposed to destruo 
.lion from firest 

According to Monsieur Nolfet, the inhabitants of Tuscviy* 
*spec»lly in the neighborhood Of Florence, do not cultivate 
ialf as many mulbei^ trees as the Piedmontese, in propor- 
-tion to'the number of silkworms reared and the quantity of 
jdlk produced. This economy is realized 1^ cau^ng the 
worrn^ to be hatched at two^ separate periods. The first 
Jl>roQd is fed (m.the first leaves of the spring; and when 
these worms have gone through their pregTessions, and have 
-ptodueed nlk, other eggs are hatched, ond ihs insects are 
■aoaiiMhed 1^ a second crop of leaves furnished by the same 
trees. This jdaa is followed in China, where two crops of 
ililk aie obtamed in the year ; aod it Ims been said that in 
-MHne other parts (^ Asia as many:' as twelve broods of werme 
:are reared in .tlie course irf* one year. In the Isle of Fiance 
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Mcmsieur Chazal obtained three generations between the 
months of December and May ; the mulberry tree there, as 
well as in India, afibrdin|^ fresh leaves through the whole 
year. 

Count Dandolo is of opinion that in Italy it is disadvantage- 
ous to obtain more than one crop in each season. He affirais 
that the mulberry tree cannot bear this constant stripping c^ 
its leaves without injury. ** All things considered," says he, 
** I am well persuaded that one of our good crops will be 
equal in produce to an^ number that may be gathered else- 
where in a year.'* It is observed that the <|uality of the silk 
obtained in Italy from their second racoUa is always inferior 
to that from the first brood of worms.^ 

The Persian cultivators are accustomed, from a motive <^ 
economy, to fbed silkworms upon bous^hs of the mulberry 
tree, instead of using tiie leaf separately, as is practised in 
all temperate climates. The leaves, continuing attached to 
the branches, remain longer fresh, have a better flavor, and 
are more nutritious, than those separately gathered, and the 
silkworms ieed from the branches with less waste than when 
the leaves are strewn singly over them. 

In estimating the qualities of the mulberry lea^ as regards 
nutrition, it should be considered as being composed or five 
difierent sidtotanceB. The solid or fibrous, the .saccharine, 
and the resinous substances^ water, and coloring matter. 

The fibrous substance, water, and coloring matter, cannot 
be said to contribute towards the nourishment of the silk- 
worm. The sacchaHne matter is that which sustains the in- 
sect, causes its increase in size, and goes to the formation of 
its animal substance. The resinous substance, according to 
count Dandolo, is that which, ** separatm? itself gradiMll^ 
from the leaf, and attracted by the animalorganization, ac- 
cumulates, clears itself, and insensibly filld the two reservoirs 
or silk vessels. According to the dirorent proportions of the 
elements which compose the leaf, it follows, that cases may 
occur in which a greater weight of leaf may yield less that 
is useful ta the silkworm, as well fbr its nourishment, as 
with respect to the quantity of silk obtained from the ■nimaL'* 

To complete the development, of the silkworm, the quan- 
tity of leaves consumed must bear relation to the notriment 
they contain. It is therefore important, that leaves coDtain- 
ing the most nutriment should be supplied to the insect, as it 
is more fatigued and more liable to disease from devouring 
RMmy leaves, than it would be if an equal quantity of Door> 
ishment were suj^lied by fewer leaves oonbuning more 
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dttrine sabotance. Agiain, ir this sbounda in the leaf, tutd 
the resinous Bubetance is not found tmited ivith it in sufficient 
quantity, the wonn will, it b true, thrive and grow, but will 
not produce silk proportianate to its weight. 
' In some parts of Italy and France, mulbeirj leavei are 
eommouly sold by weight in the market, and those persona 
who rear HiUtworma are often wholli^ dependent on this wurce 
fiw a supply. JudsTnent and experience are required in the 
purcha^, to enaUe him to make a proper selection of leaves, 
cbooein? such as are of a nourishing quality, and rejectin|r 
those whiMe sale would, from their greater weight, be more 
profitable to the veoder. The interests of the two parties 
are consequently at variance. In other places, trees are 
hired for the season ; fhmr four to six liancs, according to its 
~'~e and condition, being paid for the hire of each tree. XJn- 
" " ' lys yields 

... IV be the 

original quality of the tree, as it crows older the leaf will 
diminUb in size, and will so materially improve, that at length 
it will attain to a very exqdient quaTity, 

It is of iinpc^nce that the ^e of die leaves should keep 
pacs with that of the worms. The young leai^ being replete 
with aqueous matter, provides lor the great evaporation con- 
tinually proceeding from the body of the young worm: while 
the mature leaf contains a larger proportion of solid n 
matter, better suited to the wants of the insect at its more 
advanced age. To give old leaves to young worms, or young 
leaves to old womis, would be alike prejudiciaL 

l^e greatest care must be taken to prevsntlhe leaves be- 
cmraag heated or fermented. The nutritions substance of 
the leaf is altered and injured by the slightest' fermentation, 
and it becomes too atimukting for the health of the worm. 
It is also essential that the leaves be given to the insects 
perfbctly dry; contagiotis and fatal diseases will otherwise 

It ia considered that a welWultivated mnlberry tree should 
yield, in each season, about thirty pounds of good leaves. It 
18 not uncommon in the south of France to see large trees 
which wiU furnish Bve times this quantity. 

It is said that no insect excepting the silkworm will feed 



kinds of insects, hut they all rejected th? mnlberry leaf fbr 
their food. Once, indeed, he diseovored upon a mulberry 
tree a green worm, about an inch long, and as thick as an 
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04t straw. He confined it in a box, and fed his priscmer with 
mulben'y leaves. Pullein believes that it was not a native 
of the tree, but found itself there accidentally when it was 
taken. During the continued observation of three years. 
Miss Rhodes never once found an insect upon the leaves 
used by her. Other fruit trees and vegetables in the same 
garden were sometimes covered by myriads of insects, 
while the mulberry tree, surrounded by these ravagers, re- 
mained sacred from their depredations. Not even the 
aphides invade this tree, exclusively devoted to the use of 
the silkworm. 
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DBSC&IPTIOlf OF THS HLKWO&M. 

Vmriont Chanfef of the Worm. — Iti small detire of locomotioti.— Manner 
of casting its Exuviae.— Sometimes canoot.be fblly accomplished.— Con- 
sequent Death of the Inseat. — ^Pro|;ress of its Existence. — Material of 
which its -Silk is formed.— Mode of its Secretion. — ^Manner of Spinning; 
— Floss Bilk.— Th6 Coc(k>n. — Its ImperViousness to Moisture.— Transfor* 
nation of a Worni inio a Chrysalis. — Periods in which its various Pro- 
gressioos are effected in different Clititiates.- Effects of Increased Temper' 
ature.— Modes of Artificial Heating,— Coming forth of the Moth.— Man- 
ner of its Extrication.-i-Increase in Weight and Bulk of the Silkworm. 
— Namber of Eggs jmroduced. — Length, ^tc at different Ages.— Silk- 
worms iiyurioiudy affected by Change of Climate.— Varieties of Silk- 
worms. •>^mall Worms.— Large Species.— Produce yielded by these. 

Thb silkworm, or .bombjrz, is a species at cater]nllar 
wh^h, like all other insects of the same class, undeigoes a 
variety of changes during the short period of its life ; as- 
suming, m each of three successive transformations, a form 
wholly dissimilar to that with which it was previously in- 
vested. 

Among the great variety of caterpillars, the descriptions 
of which are to be found in the records of natural history, 
the silkworm occupies a place &r above the rest Not only 
is our attention called to the examination of its various 
trani^rmations, by th^ denire of sati^in^ our curiodty^ as 
entomologists, but our artificial' wants incite ns likewise to 
the study c^ its nature and habits, that we may best and 
most profitably apply its instinctive industry to our own ad- 
vantage. » ' 

It 1ms' been well observed by a writer cm this subject, that 
*' there is scarcely any thing among the vari<yus wonders 
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which the anunal creation aflS)rds, more admirahle than the 
variety of changes which the silkworm undergoes ; but the 
curious texture of that silken covering with which it sur- 
rounds itself when it a^ves at the perfection of its animal 
life, vastiy surpasses what is made by other animals of this 
class. ^ the caterpillar kind do, indeed,-undergo changes 
like those of the silkworm* and the beauty of many of them 
in their butterfly state greatiy exceeds it; but the covering 
which they put on before this change into a fly is poor and 
mean, when compared to that golden tissue in which tbd 
silkworm wraps itself. They, indeed, come forth in a va- 
riety of colors, their wings bedropped.with gold and scarlet, 
yet are they but the beings of a summer^s day ; both their 
life and beauty quickly vanish, and they leave no r^nero- 
brance after them ; but the silkworm leaves behind it such 
beautiful, such beneficial monuments, as at once reccnrd both 
the wisdom of their Creator and his bounty to man."* 

Silkworms proceed from eggs ^hich are deposited during 
the sumtfier by a grayish kind of moth, of the genus phalsme. 
These eg^ are about equal in size to & grain of mustard' 
seed : theur color whpn first laid is yellow ; but in tiuree or 
four days after, they acquire a bluish cast In temperate cli- 
mates, and by using proper^ precautions, these eg^ may be 
preserved during the winter and spring, without nsk cf pre- 
mature hatching. The period of their animation may be ac- 
celerated or retarded by artificial meanis, so as to agree with 
the time when the natural food of the insect shall appear in 
sufiicient abundance for its support ^ 

The whole of the curious changes^ and labors which ac- 
company and characterize the life of the silkworm are per- 
formed within the space of a very few weeks. This period 
varies, indeed, according to the climate or tempefrature in 
which it^ life is "passed ; all its vital functions bemg quicken* 
ed, and their duration proportionally abridged, by warmth. 
With this sole variance, its progressions are alike in all cli- 
mates, and file same mutations accompany its course. 

The three successive states of being put m by this inject 
are, that of the worm or caterpillar, that of the chrysalis or 
aurelia, and that df the moth. In additioD to th^ise more 
decided transformations, the progress of the sUkworm in its 
catj^illar state is marked by five distinct stia;ees of being. 

When first hatched, it appears as a smm black worm 
about & quarter <if an inch in length. Its first mdicaticm of 

* PuUein. 
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iniiniUon is the desire which it e^yinces for obtaininif food, 
in search of which, if not immediately supplied, it mil ex- 
hibit more power of loccnnotion than characterizes it at any 
other period. So small is the desire of change on the part 
of these insects, that of the generality it may be said, their 
own spontaneous will seldom leads them to travel over a 
greater space than three feet throughout the whole duni^ion 
of their lives. Even when hungry, the worm still clings to 
the skeleton of the leaf from which its nourishment was last 
derived. If, by the continued cravings of its appetite, it 
should be at length incited to the efibrt necessary for chang- 
'ing its position, it will sometimes wander as far as the edge 
of the tray wherein it is confined, and some few have been 
found sufficiently adventurous to cling to its rim; but the 
smell of (reah leaves will instantly ulure them back. It 
would add incalculably to the labors and cares of their at- 
tendants^ if silkworms were endowed with a more rambling 
disposition. So useful is this peculiarity of ^eir nature, that 
one is irresistiUy tempted to consider it the result of design, 
and a part of that beautiful system of the fitness of things, 
which the student of jiatural history has so many opportu- 
nities of contemplating with delight and admiration. 

In about eight days fi*om its being hatched, its head be- 
comes perceptibly larger, and the worm is attacked by its 
first sickness. This lasts for three days ; during which time 
'it refuses fbod, and remains motionless in a kind of lethar^. 
Some h9.ve thought this to be .sleep, but the fatal termination 
which so frequently attends these sicknesses seems to a^rd 
a denial to this supposition. The silkworm increases its size* 
so considerably, and in so short a space of time, — ^its weight 
being multiplied many thousand fold in the course of one 
month,— ^that if only one skin had been assigned to it, whicfe 
should serve for its whole caterpillar state, this skin would 
with difficulty have distended itself sufficiently to keep pace 
with the insect^s growth. The economy of nature has there- 
fore admirabi^ provided t^e embryos of other skins, -destined 
to be successively called into use ; and this sickness of the 
worm, and its disinclinaticm for food, may very prdbabfy be 
occasioned by the pressure of the skin, now berome too small 
for the body which it encases. 

At the end of the third day from its first refusal of fooP 
the animal appears, on that account, much wasted in itri 
bodily frame; a circumstance which materially assistB in the 
painnil operation of casting its skin : this it now proeeeds to 
accomplish. To fkcilitate this moulting, a sort o( humor k; 
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thrown off by tiie wonn, which, spreading between its body 
and the skin about to be abandoned, lubricates their surfaces, 
and causes them to separate more readily. The insect also 
emits fr(»n its body silken traces, which, adhering to the spot 
on which it rests, serve to confine the skin to its then exist- 
ing position. These preliminaiy steps seem to call for some 
considerable exertion, as after them the worm remains quiet 
for a short space, to recover from its &tigue. It then pro- 
ceeds, 4>y rubbing its head among the leafy fibres surroundiufip 
it, to disencumber itself of the scaly covering. Its next e? 
fort is to break through the skin nearest to the head, which, 
as it is there the smallest, calls Ibr the greatest exertion ; 
and no sooner is this accomplished and the two front legs are 
disengaged, than the remainder of the body is quickly drawn 
forth, the skin remaining fastened to the spot in the manner 
already described. ^ 

This moulting is so complete, that not only is the whole 
coverinff of the body cast off, but that of the feet, of the en- 
tire skull, and even the jaws, including the teeth. These 
several parts may be discerned by the unassisted eye, but be- 
come very apparent when viewed through a magnifying lens 
of moderate power. 

In two or three minutes from the beginning of its eflbrts 
the worm is wholly freed, and ^gain puts on me appearance 
of health and vigor, feeding with recruited appetite upon its 
leafy banquet. It sometimes happens that the outer skin re- 
fuses to detach itself wholly, but breaks and leaves an annu- 
lar portion adhering to the extremity of its body, from which 
all the struggles of the insect cannot wholly disengage it 
The pressure thus occasioned induces swelling and infiamma^ 
tion in other parts of the body, and, «fter effi)rts of greater or 
less duration, death generally terminates its sufferings. 

Worms newly freed from their exuviae are easi^ distin- 
guished from others by the pale coloif and wrinkled appear- 
ance of their new skin. This .latter quality, however, soon 
disappears, through Uie repletion and growth of the insect, 
which continues to feed during five days. At this time its 
length will be increased to half an inch ; when it is attacked 
by a second sickness, followed by a second moulting, the 
manner of performing which is exactly similar to that already 
described. Its appetite then agaii^ returns, and is indulged 
during other five days, during which time its lengtii m- 
creases to three quarters of an inch : it then undergoes it« 
third sickixess and moolting; These being past, in all re-^ 
spects like the ^rmer, and nve more days of feeding havintj^ 
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followed, it is seized "by its fourth sickness, and casts its 
for the last time in the caterpillar state. The wonn is now 
about one and a half or two inches lon^. This last change 
completed, the silkworm devours its food most voraciously, 
and increases rapidly in size during ten days. 

The silkworm has now attained to its fim growth, and is a 
slender caterpillar from two and a hsdf to three inches in 
len^^ The peculiarities of its structure may be better ex- 
ammed now tnan in its earlier stages. It can readily be 
seen'" that the worm has twelve membranous rings round hs 
body, parallel to each other, and which, answering to the 
movements ot the animal, mutually contract and elongate. 
It has sixteen legs, in pairs : six in front, which are covered 
with a eott of shell or scale, are placed under the three first 




nngs, and cannot be either sensibly lengthened, or their po> 
sitiott altered. The other ten legs are called holders : these 
are membranous, flexible, and attached to the body under the 
rin^ These holders are furnished with little hooks, which 
assist the insect in climbing. The skull is inclosed in a scaly 
substtoce, similar to the covering of the first six legs. The 
jaws are indented or serrated like the teeth of a saw, and 
their strength is great considering the size of the insect. Its 
mouth is peculiar, having a vertical instead of a h(Hizontal 
aperture ; and the worm is furnished with eighteen breathing' 
holes, placed at equal distances down the body, nine on eacn 
side. Each of tkeae holes is supposed to be the terminatioa 

, , . : . ^__ : -. 

* The scale on wbicb the ^orpis, cocoons, chrysalis, and rooUw are iepr«- 
M|it«d, is two thirds.tbeir usual natural size. 
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of a particulsr organ of respiration. On eaeh side of the 
head, near to the mouth, seven small eyes may be discerned. 
The two broad appearances higher upon the head, which are 
frequently mistaken for eyes, are bones of the skulL The 
two apertures through which the worm draws its silky sub- 
stance itfe i^aced just beneath the jaw, and dose to each 
other. These orifices are exceedingly minute. 

At the period above-mentioned the desire of the worm for 
food b^ns to abate : the first symptom of Uiis is the appear- 
ance of the leaves nibbled into minute porticms, and wasted. 
It aooD. after this entirely ceases even to touch the mulberry 
leaves; appears restless and uneasy; erects its head ; and 
moves al^ut firom side to side, with a circular moticoi, in 
quest of a place wherein it can ccnnmenee its labor of spin- 
ning. Its color is now li^ht green, with some mixture of a 
darker hue. In twenty-KHir hours from the time of its ab- 
staining firom food, the material for forming its silk will be 
digested in its reservoirs ; its green color will disappear ; its 
bc»y will have acquired a &gree of glos^ess, and will 
have become somewhalt ^transparent towards its neck. Before 
the worm is. quite prepared to spin, its body will have |tc- 
quired greater firmness, and be somewhat les^ned in size. 

The substance of which the silk is composed is secreted in 
the form of a fine yellow transparent gum in two separate 
vessels of slender dimensions, ^^ch are wound, as it were, 
on two spindles in the stomach : if iinfolded, these vessels 
would be about ten inches in length. 

When the worm has fixed upon some angle, or hollow 
j^Uice, whose dimensions agree with the size df its intended 
silken ball or cocoon, it begins its labor by spinning thin and 
irregular threads,^ which are intended to support its fiiture 
dwelling. During the first day, the insect fonns upon these 
a loose structure of an oval shape, which is called floss silk, 
and within which covering, in the three following days^ it 
fiHms the firm and consistenr yellow ball ; the laborer, of 
course, always remaining on the inside oi the sj^ere. which 
it is forming.^ 

The silky material, which when drawn out appears to be 
one thread, is composed of two fibres, extracted through the 
two orifices before described; and these fibres* are brought 
together by means of two hooks, placed within the silkworm's 
mouth for the purpose. The worm in spinning rests on its 
lower extremity throughout the operation, and employs ite 
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going' backwuds and forwards with a sort of wavy motion. 
This apparently irregular manner of proceeding ia plainly 
penleplible whea the ailk ia wound off tbe ball, which does 
not make more than oae or two entire revolutions while ten 
or twelve j&rds of silk are being traDsfened to the reel. 

At the end of the third or fourth day the worm will have 
completed its task, and formed ita cocoon. This has been 
compared in shape and size to a pigeon's eg^. It is seldom, 
however, that toe ball attains to so great a nze. In the fol- 
lowing representation the cocoona are drawn two thirds of 
the onul axe, and are shown with put of the outward or 
floM ulk removed. 



When the insect has finished its labor of spinning, it 
smears the entire internal eurfiice of the cocorai with a pe- 
culiar kind of gum, very similar In ita nature to the maKer 
which forms the silk itself; and this is no doubt desimied oa 
a shield agaiiiBt rain for the chrysalis in its natural state, 
when of course it would be subject to al! varieties of weather. 
The silken tikment of which the ball is made up is likewise 
accompanied, throughout its entire length, by a portion of 
gum, which serves to give finnneaa and consistency to ita 
tsxttire, and asaisis iii reuderbg the dwelling of the chrysa- 
lis impervious to moisture. This office it performs so well, 
that when, for the purpose 6f reeUng the ailk with greater 
facility, the bails are thrown into basins of hot water, they 
sw1m on tbe top with all the buoyancy of bladders; nor, un- 
less the ball b^ iniperfoctly formed, does the water penetrate 
within until the silk is nearly all unwound. 

The continual emission of the silken material during tha 
fivmation of its envelope, together with its natural evapora- 
tion, uncompensated by food, causes the worm gradually to 
contract in bulk; it becomes wrinkled, and the rings of ill 
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iNjdy approach nearer to each other and appear more de- 
cidedly marked. When the formation of the ball is foi^shed, 
the insect restr awhile ^m its toil, and then throws off its 
caterpillar garb. If the cocoon be now opened, its inhabit- 
ant will appear in the form of a chrysalis or aurelia, in shape 
Fig.^, somewhat resembling a kidney bean, but 
pointed at (me end, having a smooih brown 
skin. Its former covering, so dissimilar to the 
one now assumed, will be found lying beside it 
The account which has been given of the progressions of 
the sOkworm shows that, in its various modifications, the ani- 
mal organization of the insec^ has been always tending to- 
wards Its simplification. Count Dandolo, writing upon this 
subject, observes, ^ Thus the caterpillar is in the first mstance 
composed of animal, silky, and excremental particles; this 
forms the state of the growing caterpillar: in the next stage 
it is composed of animal and silky particles; it is then the 
mature caterpiUar: and la^tlv, it is reduced to the animal 
particles alone ; and is termed in this state the chrysaUs,^ 

In the foregoing description, definite periods have been as- 
signed to each age of the silkworm^ in agreement with the 
fact as most generally experienced in the temperate climates 
of Europe. It has already been noticed that the progressions 
of the insects are accelerated by an increase of temperature; 
end some variation will equally be experienced where differ- 
ent modes of treatment are followed, and, in particular, wher(B 
different periods of the year are chosen in which to produce 
and rear the worm. Malpighius, in bis *^ Anatomy of the 
Silkworm,** says, that worms which he hatched in May were 
eleven days old ere they were attacked by their first sick- 
ness; others hatched m July were ten days, and those 
hrou^t forth in August nine days, before tj^ey refused their 
food, preparatory to their first moulting. Eight days appear 
to be the most usual term for ^eir first attack ; and l^ his 
judicious treatment Count Dandolo shortened even this term 
hj two days. In Europe, except where recourse is had to 
artificial aid, the term of the insect's caterpillar state is 
usually that which bis been alread)r mentioned. 

Dr. Anderscm informs us, that in Madras the silkworm 
goes throu^ its whole evolutions in the short space of 
twenty-two daya It appears^ however, that the living of 
time, and consequently of labor, is the only economy result- 
ing fipom the acceleration ; as the insects consume as much 
fooi during their shorter neriod of life, as is assigned to the 
longer-lived silkworms of Europe. 

12 
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Sudden transitions from cold to heat, or from hea;t to cold, 
are highly injurious to the silkworm ; but it can bear a very 
hi^ degree of heat, if uniformly maintained, without sus- 
taming injury. Count Dandolo obeerved,^ that ** the greater 
the degree of heat in which it is reared, the more acute are 
its wants, the more rapid its pleasures, and the shorter its ex- 
istence.'' Monsieur Boissier de Sauvagues made many ex- 
periments on this point. One year, )vhen by the early ap- 
pearance of the mulberry leaves, which were develop^ by 
the end of Aj^il, he was forced to hurry forward the opera- 
tions of his filature, he raised the heat of the apartment in 
which the newly-hatched worms were placed to 100° ; grad- 
uiUly diminishing this during their first and second a^es to 
95°. In consequence of the animal excitement thus induced, 
there elapsed only nine days between the hatching and the 
second moulting inclusively. It was thq general opinion of 
those cultivators who witnessed the experiment, that the in- 
sects would not be aUe to exist in^so intensely heated an at- 
mosphere. The walls of the apartment, and the wicker hur- 
dles on which the worms were placed, could scarcely be 
touched without inconvenience, and yet all the changes and 
progressions went forward perfectly well^ and a most abun- 
dant crop of silk was die result 

The same gentleman, on a subsequent occasion, exposed 
his brood to the temperature of 93° to 95° during their first 
age ; of 89° to 91° in the second age ; and remarked that 
the attendant circumstances were the same as in his former 
experiment, the changes of the worm being performed in the 
same space of time ; whence he came to the conclusion, that 
it is not practicable ■■ to accelerate their . progress beyond a 
certiun point by any superadditions of heat In both these 
experiments the quantity of > food consumed was as great as 
is usually given during thejbnger period employed in the com- 
mon manner of rearing. After the second^ moulting had 
taken place in the las^ experiment, the temperature was 
lowered to 82° ; and it is remarkable that the worms occu- 
pied only five days in completing their third and fourth 
changes, although others which had been accustomed to this 
lower degree firom their birth occupied, seven or eight dajrs 
for each of these moultings. It would therefore seem that 
the constitution of the insects can be a^cted, and an impetus 
given to theii^flinction? at the period of their first animation, 
which accompanies them through their after stages. So fiur 
fh>m this forcing ^stem proving injurious to the health of 
■ilkwonns, M. de Bauvagues foimd that his broods were un- 
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usually healthy; and that while the labors of cultivation 
were abridged in their duration, much of the attendant anx- 
iety was removed. 

Like other caterpillars, the silkworm is not a warm-blooded 
animal, and its temperature is therefore always equal to that 
of the atmosphere ia which it is placed. In the silk-pro- 
ducing countrieSj where modes of artificial heating have not 
been studied practically and scientifically, as they have of 
late in England, the difficulty and expense that must attend 
the prosecution of this heating system form abundant reasons 
why it cannot be generally adopted. The great susceptibility 
of the insect to atmospheric influences would also in a great 
degree render unsuitable the more common arrangements for 
the purpose. The plan of warming apartments by means 
of stoves, in its passage through which the air becomes high- 
ly heated before it mixes with and raises the general temper- 
ature of the air in the chamber, is liable to this inconvenience, 
— ^that the. portion so introduced, having its vital property 
impaired by the burning heat through which it has passed, 
injures, proportionally, the respirable quality of the whole 
Atmosphere; an effect which is easily perceptible by those 
who breathe it A better plan of heating has lately been 
suggested, and is coming fast . Into practice, of warming 
buildings by means of a current of hot water, which is, by 
very simple meansj kept constantly flowing in close channel 
through the apartment, where it continually gives off its 
heat by radiation ; and the degree of this being fer below the 
point which is injurious to the vital quality of air, the evil 
before^luded io is avoided. If the expense of fuel be not 
too great, as compared with that of the labor which would 
be saved by this means, the adoption in silk countri^ of such 
a mode of raising and regulating the temperature might, 
probably, prove advantageous. 

The silkworm remains in the form of a chrysalis for periods 
which, according to the climate or the temperature wherein 
it may be placed, vary from fifteen to thirty days. In India, 
the time is only eleven days. In Spain- and Italy, eighteen 
to twenty dajrs. In Prance> three weeks ; and in the climate 
of inland, when unacceTerated hj artificial means, thirty 
days will elapse from the time the msect began to spm until 
it emerges in its last and perfect form. It then throws off 
the shroud which had confined it in seeming* lifolessness, and 
mppears as a large moth of a grayish white color, furnished 
with four wings, two eyes, and two bl4ck horns or antlerf 
which have a feathery appearance. 
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If left nntil this period within the cocoon, the moth trnkeu 

immeduite measures for its extrication : ejecting from ita 

moutii « Ijqnor with which it moistens and les«is the adh^ 

sivenen of the ffiun viith which it h&d lined the interior svir- 

ftce of its dweUing, the insect is enahled, by &e<{ueiit mo- 

'^"■^ of its head, to loosen, without breaking, the texture ot 

ball ; then vaiag its hooked feet, it pushes aside the fil^ 

ts and makes a passage for itself into light and freedom. ^ 

erroneously said that the moth recorers its liberty by 

iring the silken threads ; it is SxmA, on the coDtnry, that 
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irefhllj onwouid!, their continuity is by this means larelj 

ne of the niCBt remarkable ciieumstancea ccnmected 
L the natural histoid of silkworms is the degree in which 
r bulk Bod weight are increased, and the limited time 
rein that increase is attained. Count Dandolo, whe ap- 
s to have n«^lected nothing that could tend to the right 
>rstBnding of the subject, and to the consequent improve- 
t of the proceeees emploved, had patience enough to 
it and weigh many hundrea thousand eggs, and to ^low 
to the ultimate result his inquiries respecting their pro- 
I. He tbund that on an average sixty-eight aoand silk- 
n's eggs weighed one grain. One ounce,* therefore, 
pri«ed 39,168 eggs. But one twetfUi port of this weight 
lorates previous to hatching, and the shells are equal to 
fifth more. If, therefore, mm one ounce, compoeed o€ 
grains, 48 mine be deducted for evaporation, and 115 
he shells, 413 grains will remain eqtial to the weight 
9,188 young worms ; and, at this rate, 54,528 of the in- 



seqtB, when newly hatched, Bsre ^wfairei to make up the 
ouqee. After the first casting of the skin, 3840 worms are 
^ond to have this weight, so that the bulk and weight of Uie 
insects have in a few dkys been multiplied more than fourteen 
time& After the second change, 610 worms weigh an 
ounce, the weight of the worms being increased in the inter- 
mediate time six fi)ld. In the week passed betweea the 
second and third ages, the number of insects required to 
make up the same weight decreases ftom 610 to 144, their 
weight being therefore more than quadrupled. During the 
fourth age, a similar rate of increase ia maintained : thirty- 
five worms now weigh an ounce. The fifth age of the cater- 
pillar comprises nearly a third part of its brief existence, aiid 
has been described, by an enthusiastic writer on the subject, 
as the happiest period of its life, during which it rapidly in- 
creases in size^ and prepares and secretes the material which 
it is about to spin. When the silkworms are fully grown, 
and have arrived at their pe^riod of finally rejecting food, mx 
©f them make up the weight of an ounce. They have, 
tiierefbre, since their last change,^again added to their weight 
six fold. 

It is thus seen that, in« a few short weeks, the insect has 
multiplied its weight more than nine thousand fold ! Frran 
this period, and during the whole of its two succeeding states 
of being, the worm imbibes no nourishment, and gradually 
diminishes in weight; being supported by its own substance, 
and ^j^pearing to find sufficient occupation in forming its 
silken web, and providing successors for our service, without 
indulging that grosser appetite which ferms the beginning 
wad the end of their desires during their caterpillar existence. 

The moth enjoys its liberty for only a very brief space. ^ 
Its first employment is to seek its mate ; after which the 
female deposits her eggs; and both, in the course of two or 
three days after, end tbeir being. 

It is worthy of .remark, that in putting on its wings the in- 
Bect does not acquire a greater wish for change than charac- 
terizes its former state of life. It remains, with the sole ex- 
ception just named, fixed at one spot, its wings serving only 
by their fluttering to assist the moth in moving the few 
inches which may be necessary in fulfilling one of the ends 
of its existence. 

The number of eggs produced by the female moth is va- 
riously stated; some accounts mention 250, .while others 
reckon 400 to 500 as the usual number. This varies, no 
doubt, with the circumstances wherein this moth is placed. 
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Coont Dandolo obtained aa ounce of em from 180 cocoons^ 
in which the sexes were equally divided. PuUein states 
that 200 cocoons are necessary mr the production oi that 
quantity; and in the Cours d* Agriculture, 240 cococms are 
said to jrield (mlv an ounce of eggs. 

The relative length, at each age, of a worm wbxck att^na 
its greatest lenfjith, are, — 

at hatchmg, unity or---<*^-«--, 1 
at the end of the first afire - ^ - - . 4 
of the sec^md age - - - - 6 
rf the third age ----- 12 
0f the fimrth age - - - - 20 
9f thefifth^ge -- - - -, 40 
The worm measures soraetimes, when at its greatest 
length, more than three inches; but few attorn to so great 
dimensions. The Allowing lines shpw the prc^rtions of the 
nlkworm at each age of its life. 

The small curved line at the top represents the worm 
wh^i just hatched ; the lines to which are attached the nu- 
merals 1, 2, 8, 4, tsbofw the sizes at the ages corresponding to 
those numbers, ani the lines No. 5 describe its dimensions 
shortly befere it prepares to spin. The horizontal lines re* 
present the lengdis, and the perp^idicular Imes the diameters 
of the insect 

Change of climate materially affects for a time the l»eed 
of silkworms. In attempting, therefore, to naturalize them 
in any plaeOi it is important to pioQure e^jgs from sonie oawttf 
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try of the same temperature. Where this is impracticable^ 
they Bboold be brought from a colder, rather than from a 
Ijranner cjiniatel A very small vamtion of temperature will 
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produce a very marked efl^t Monsieur Chasal relates^ 
that worms hatched in the Mauritius, from egga procured in 
Bengal, neither attained to their natuisl s^ze, nor affi)rded 
the usual quantity of silk, which, besides, was o^ indifferent 
<iuality. His second brood, proceeding from the eggs of these 
imported wonns, were larger, and yielded a better produce 
both in quantity and quality ; but me insects did not fully 
recover the desirable qualities of their progenitors until the 
Ibnrth generation. 

In addition to the nlkworms most commonly reared, tber^ 
are two varieties of this insect, which are partially cultivated^ 
and which require some descr^tion. 

One of these is a small worm, which casts its skin only 
thrice, and goes through it& cater^llar life in four dajrs lees 
time than the worm already described. Its eggs are about 
one seventh part lighter than those of the common speeiesi, 
42,620 eggs being required to make up the weight of one 
ounce. l%e worms themselves. When arrived at their fuU 
growth, are only three fifths oi the ordinary size and wei^t, 
and the balls which th^y make are in the like Moportion i 
four hundred of these weigh only one pound. In Arming 
this weight of ^xxsoons, these worms do not consume quite aa 
much fi)od as the larger species. The orifi^e^ through Wich 
they draw the silken material are more minute than those c€ 
common silkworms; and the filament, which on that account 
is finer, has a more beautiful aiq)earancew Their cocomis are 
also more perfectiy fi)rmed» and, in equal weights, will yield 
a greater proportion of reeled silk than ordinary coCocms^ 
4863 afS)rdmg, on an average^ one pound of pure silk: each 
cocoon, thereKNre, furnishes little jnore than 2^ grains of dlk, 
which measures^ if one ball be estimiUied wim anotlier, a 
very small fraction under four hundred yards. 

They are considered by some persons as being delicate, but 
it does not appear that they call tot a greater degree of atten- 
tion than should be bestowed on other worms. Their e^^ 
may readily be obtained in Italy^ 

The second variety becomes much larger thi^ the common 
sort : their eggs, however, are not proportionally heavy, 
weighing littie nfbre than one thirtieth part beyond those of 
other worms : it requires 37,440 of them to make an ounce. 
When at their utmost growtii, two of these insects will 
weigh as much as Ave common silkworms, and the weight of 
the cocoon which they construct is in nearly the same pro- 
portion. 
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The advantage offered to the cnltivatdr by this description 
of worm, is economy in the quantity c^ food. In ordinary 
seasons, 12? pounds of mulberry leaves \^1 nourish as many 
worms as produce (me pound of cocoons, which is a saving 
of one tenth the average weight required for the production 
of a similar quantitv by common worms. On the other hand, 
this variety occupies five or six days longer in passing 
through their mutations, and before they begin to spin. One 
hundred of their cocoons weigh a pound, and one thousand 
and nmety-one of them will yield one pound, of reeled silk : 
each cocoon, therefore, furnishes nearly 8^ grains of silk, and 
the length of its thread is vety nearly 1300 yards. This 
breed of worms is to be found in Friuli.* 

The constitution of worms of this larger species, does not 
offer iuduoements for their adoption into more temperate cli- 
mates; but the advantages (^(ered by the smaller variety 
make them worthy of observation and eitperiment on the 
part of silk cultivators. - 
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MODE OF BEARING SILKWORHfl IN CHINA. 

i^lkworms. sometimes reared on Trees.^-Produce inferior to that spun in 
Houses. — Mbde of delaying the Hatching of Eggs^-rMethod of Hatching. 
"—Situation of, Rearing Rooms.— Numbif of Meals. — Necessity of fve- 
venting D^mp*— Of preserving Cleanliness. — Space allotted to Worms. 
—Preparations for Spinning.-— Collection of Cocoons. — Destruction of 

- Chrysalides.— Buildings employed for rearing Silkworms in India. 

Before entering upon any description of the methods 
practised in Europe for rearing silkworms, it appears desi- 
rable to give a brief account of the means employed for that 
end in China. It will be seen, from this sketch, how supe- 
rior, in many respects, were the arrangements of the Chinese 
cultivators ; and that in departing from the course so long 
pursued by them, Europeans made choice of modes less 
rational and> simple foFuttaining the desired residt The in- 
quiries and experiments of later days have brought us back 
nom the confused procedures, which so long imparted uncer- 
tainty, and so frequently led to disappointmei^t, and have in- 
troduced^ instead, judicious and methodical arrangements. 

* Friuli silk is said to be more troublesome and wasteful in its raanu&c> 
tare than that of either France or Lombardy^ an etEscl whicb may b« 
owing to tbeir breed of worms. 
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In those ports of the empire where the climate is fiivonhle 
to the practice, and where alone, most prohably, the silkworm 
is indigenous, it remains at liberty, feeding at pleasiire cm 
the leaves of its native mulberry tree, and going through all 
its mutations amons the branches, uncontrolled by the hand 
and unassisted by the cares of man. So soon, however, as 
the silken baUs have been constructed, they are appropriated 
by the universal usurper, who spares only the few required 
to reproduce their numbers, and thus to furnish him with 
successive harvests.* 

This silk, the spontaneous offering of natnre, is not, how- 
ever, equal in fineness to that which is spun by worms under 
shelter, and whose progressions are influenced by careful 
tendance. Much attention is, therefore, bestowed by the 
Chinese in the artificial rearing of silkworms. One of their 
principal cares is to prevent the too early hatching of the 
cgrgfs, to which the nature of the climate so strongly disposes 
them. The mode of insinring the requisite delay is, to cause 
the moth to deposit her eggs on large sheets of paper : these, 
immediately on liieir {»oduction, are suspended to a beam of 
the room, and the windows are opened to expose them to the 
air. In a few days the papers are taken down and rolled up 
loosely with the eggs withinside, in which form they are 
hung again during the remainder of the summer and through 
the autumn. Towards the end of the year they are im- 
mersed in cold water wherein a small porticm of salt has 
been dissolved. In this state the eggs are left during tWo 
days ; and on being taken fix»m the salt and water are first 
hung to dry, and are then rolled up rather more tigfaUy than 
before, each eheet of paper being thereafter inclosed in t 
separate earthen vessel. Some persons, who are exceedingly 
particular in their processes, use a ley made of mulberry tree 
ashes, and place the e^gB likewise, during some minutes, on 
snow water, or otherwise on a mulberry tree exposed to snow 
or rain. 

These processes appear efficacious for checking the hatch- 
ing, until the expanoinj? leaves of the mulberry tree give 
notice to the reurer of sukworras that he may take measures 
fo bringing forth his brood. For this purpose the rolls of 
paper are teken from the earthen vessels, and are hung up to- 
wards the sun, the side to which the eggs adhere being turn- 
ed fixmi its rays, which are transmitted to them through the 
paper. In the evening the sheets are rolled closely up and 

* Note W. 

K 
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placed in a wann sitoatioo. The same proceedings k repeat- 
ed on the following day, when the esgs assame a grayiflh 
color. ' On the evening of the third day, after a eimUar ex- 
posure, they are found to be of a much darker cdor, nearly 
approaching to black; and the following morning, on the 
paper being unrolled, th^ are seen covered with worms. In 
the higher latitudes the Chinese have recourse to the heat of 
stoves, to promote the simultaneous hatching of eggs. 

The apartments in which the worms are Kept stand in dry 
situations, in a pure atmosphere, and apart from all neise, 
which is thought to be annoying to the worms, and especially 
when. they are young. The rooms are made very close, but 
adequate means of ventilation are provided : the doors open 
to the south. Each chamber is inx>vided with nine or ten 
TOWS of frames, placed one above the other. On these irameff 
rush hurdles are ranged, upon which the worms are fed 
through all their five ages. A uniform degree of heat ia 
constantly preserved, either by means of stoves placed in the 
comers of the apartments, or by chafing-dishes which from 
time to time are carried up and down the room, flame aod 
«moke are alwajrs carefully avoided : cow-dung dried in the 
sun is preferred by the Chinese to all other kinds of fuel for 
this purpose. 

The most unremitting attention is paid to the wants of the 
worms, which are fed during the nififht as Well as the day. 
On the day of their being luitched mey are furnished with 
forty meals, thirty are riven in the seocmd day, and fewer in 
and afler the third day. .The Chinese believe that the 
growth of eilkworms is accelerated, and their success pnv 
moted, by the abundance of their food; and therefore, in 
cloudy and damp weather, when the insects are injuriously 
affected bv the state of die atmoepheret their appetites are 
stimulated by a wisp of very dry straw being lighted and 
held over them, l^ means d^ which the odd ajul damp air is 
dissipated. 

It is affirmed by these accnrate observers, that the quicker 
the worm arrives at its maturity, the greater is the quantity 
of silk which it spins. They say, that if the worms oecome 
fully grown in twenty or twenty-fiye days, each drachm 
weight of eggs will produce twenty-five ounces of silk ; that 
if their maturity be delayed to tiie twenty-eighth day, only 
twenty ounces are obtained ; and that if thirty or fbi^ days 
elapse between the hatching and the commencemoit of toe 
coeocms, then only ten ounces are the result 

The Chinese are exceedingly carefiil in preserving the 
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nicest degree oi cleanliiiess in their establishments fi>r rev- 
tag silkworms ; being fiiDy aware of the. great importance 
which attaches to that particular. 

The worms, as they increase in g^ys^ have gradually 
more space assigned to them; so that the full-grown cater- 
pillars have foiu: times the scope that is allotted to them 
when newly hatched, and sometimes even more. 

When the insects are about to commence their spinning, 
mats are provided, in the centre of which a strip of ru^ 
about an inch broad, is fixed, and extended in a spiral form, 
or in concentric circles, over the whole surface of the mat, 
leaving an aiea of about an inch broad between each circle. 
Here uie worms fix themselves to spin ; and it is found that 
these receptacles occasion less silk to be wasted by them in 
floss, than when more space is allotted wherein their first 
threads can be spun. At this time the whole room is care- 
fiilly covered with mats, to exclude the outward air and the 
figlk, ae it is believed that silkworms work mcnre diligently 
in darkness. 

In seven dajs fixun the commencement ofthe cocoons they 
are collected m heaps, those which are designed to continue 
the breed being first sdected and set tLpnit on hurdles, in a 
diy and airy situation. The next care is to destroy the vi- 
uiity of the ehrysdides in those balls which are to l>e reeled. 
The most approved method of perfiirming this is to fill large 
earthmi vessels with cocoons, in layers, throwing in one for- 
tieth part Q^ thek weight of salt upon each layer, covering 
the whole with large drv leaves resembling those of the 
water-lily, and then closely stopping the mouths of the ves- 
6els< In reeling their tnlk, the Chmese separate the thick 
and dark from the long and glittering white cocoons, as the 
produce of the former IS inferior. 

In India, the climate admits of silkworms being reared in 
buildings resembling ^eds rather than houses. They are 
compowd of lattice-work, and their roofo are covered with 
thatch. The breadth of such buildings is usually fifteen 
feet, and thehr height eight feet; their length is regulated by 
the extent oi accommo£ition required. In the centre of the 
apartment a path is left, of convenient width for the attend- 
nnts to pass uid repass in supplying the wants of their charge; 
And on either side are twelve tiers or stages, one above an- 
other, of open frame-work, or shallow boxes made of bamboo^ 
in which the worms are placed. When ready to spin, each 
worm is individually transferred to a small ceU formed with 
platted JtripB oi bamboa . . 



113 nut lUKUPACTUSB. FAST n. 



CHAP. IV. 

XODB Of KXARINO SILKWORMB Df B17R0PK. 

Chwat Degree of Cftrefiilneie required.— Abeuiditiei formerly believed con* 
cemiDf Silkworme.— Choice of Eggi.— Model of Batchinff.— Uie of Stove> 
Booms.— Their Temperature.— Ck>nTeyinf of Worme to Rearhig-Houee.— 
Necessity for Classing Worms according to their Anes.— Reverend Bfr. 
Bwayne's Apparatus.— 6pace allowed to Worms.— Mode of Feeding.— 
(Quantity of Leaves consumed.- Arbors for Spinning.— Necessity of At« 
tention to minute points in Managements— Regulation of Temperature. 
— Silicworms will not sjan in cold atmosphere.- Ventilation.— £lfect of 
Noise.— Electric Influence.— Conductors. 

Thx various operaticms of an establishment for the produc- 
tion of silk are, ordinarily, all begun and concluded in the 
course of a few weeks ; yet they call for a considerable de- 
cree of attention op the part of its conductor, and can hardly 
be brought to a> successful issue without the aid of experience. 
This is especially the case in Europe, where atmospheric 
changes are contmually arising, which in various ways influ- 
ence the tender silk-producing insect One &lse step in 
management might be &tal, and one day^s relaxation of the 
breeder's cares would suffice to bring all his previous labors 
to nothing. 

The degree <^ skilfidnesB and care thus required for thB 
successful rearing of sflkworms upon any useful scale, cannot 
be adequately estimated by the experience of those persons 
in England, who, as a matter of curiosity or of amusement* 
have watched over a few hundred worms, and have wound 
off the silk which these have furnished, unassailed l^ acci- 
dent or misfortune. It is very natural to suppose, that what 
Is so easily practicable with a small number, offers little diffi- 
culty as an extensive employment If, however, the English 
breeder considers the time, however short it may have ap- 
peared, and the labor, however unimportant in his estimation, 
bestowed on his inconsiderable brood, and thence calcuhttes 
the greats labor which must attend upon the rearing of 
hundreds of thonsands, or, perhaps, millicms of insects, its 
insignificanoe will ^sappear. He may then naturally 
imagine, how great is the importance of abridging that labor, 
of economizing expense, and of providing in every wny 
against accidents, which, if occurring to interrupt his amuse- 
ment, would be merely vexatious, but upon the avoidkig ot 
which, under other circumstances, depend the subsistence 
•nd well-belnj^ of thousands. 

If^ny tr tat i aos have appeared flrom time to time cootainii^ 
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copious infonoation fi)r the guidance of silk cultivators. 
Partaking in the generally increasing intelligence, recent 
writers on this branch of industry have treated it rationally 
9nd practically ; but it is remarkable, to how late a period 
this object, which addressed itself to the interests of exten- 
sive communities, was gravely made the subject of the most 
absurd and unphilosiq^c notions. 

Pomet, chi^ druggist to Louis le Grand, and who in the 
latter part of the seventeenth century wrote his ** Greneral 
History of Dru^** a work by which he acquired considerable 
reputation, seriously, and with all the signs o£ credence, 
quotes from Lmard, the following directions for improving the 
breed of silkworms: — 

'^ At the tune when die mulberry leaves are ready to 
ffather, which should be five days after their budding, in the 
beginning of the qiring, they take a cow which is almost at 
calving, and feed ner wholly with mulberry leaves, without 
ffiving her any thing else«to eat of herbs, hay, &c. or the 
Bke, till she has cahred ; and this they continue for eight 
days longer, after which,- they let the cow and the calf t^th 
feed upon this some days together, without any other mixture 
as before. They kill the calf after it has been fill^ or 
wtiated wRh the mulberry leaves and the cow's milk, then 
ehop it to pieces to the very feet, and without throwing any 
thing away, put ail together, the flesh, Uood, bones, skin, and 
^itraiis, into a wooden trough, and set it at top of the house, 
IB a granary or garret, till it is corrupted ; and from this will 
proc^d little worms, which they lay together in a heap with 
mulberry leaves to raise them afterwards, just as they do 
tfaoee which are produced from the eggs ; so that those who 
deal considerably in them, never fi^ every ten or twelve 
years, to raise them this way.** The authority of Isnard 
upon the culture of silk was long considered unquestionable* 

It is difficult to account for tSe origin of such a childish 
&ble ; and one is at a loss whether most to admire the impu- 
dmice of the fiilsehood, or the credulity which led to its re- 
ception. Thousands, who, of their own knowledge, could 
contradict the ahsturdity, were living in the very country 
where it was put forth, and yet in tl^ capital of that coun- 
try, we see a man of literature, and reputed to possess a de- 
ftee of scientific knowledge equal to most in his day, stamp- 
ing the assertion with the sanction of his aulthority. Btdl 
later than tiiis, Lemery, who by his writing iAd lectures did 
much to disencumber chemical science from the clouds of 
ignorance 'Wherein it was enveloped in his day, republished 

K2 
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Pome's work with a commentary, and preserved the above 
passage, venturing only to qualify its insertion with the very 
gentle remark, ** 3iis thought, however, wants confirmation.^ 

The proper choice of eggs is the first care of the culti- 
vator. Prom this he may relieve himself in succeeding 
seasons, the operations or his own filature producing the 
requisite quantity. The Italian writers on the culture of 
tila give very cojmous directions for choosing egg[s, and finr 
detecting and avoiding the firaudulent arts sometimes prac- 
tised bv their vendors. 

Good sound ergs are of a bluish-gray color ; those which 
are yellow shouM on no account be purchased. It is common 
with the peasants whose eggs are or the latter description to 
^ve them so much the appearance of sound e^gs, by wash- 
mg them in muddy, dark-colcnred wine, that ccmsideiiible judg- 
ment is required to detect the cheat 

Where silkworms* eggs are brought from a distant coun- 
try, much attention is demanded to prevent their premature 
hatching. This has been successfully accomplished by 
l^acing them, when newly-laid, «nd carefully clri^, in glass 
phials closely sealed to exclude air and moisture : the whole 
being then immersed in earthen pots filled with cold water, 
whidi must be renewed as often as it becomes warm. 

The hatching process, until within a very few years of the 
present time, was usually conducted in a very immethodical 
or uncertain manner. JViany (Cultivators depended on the 
roontaneous appearance of the worms, called forth only by 
tne natural warmth of the advancing season. Others had 
recourse to the heat of manure beds, but the method most ^' 
frequently employed was to foster tiiem into life by the heat 
of the human bod^. The mode of accomplishing this, was 
to place a small aUk or cotton bag containing one or two 
ounces of eggs in the bosom next to the skin. The persom 
with whom these deposits were intrusted were forbidden to 
use any violent exercise, lest their charge might be crushed, 
or otherwise sustain injury through the consequent inequality 
of temperature. It would have oeen unsafe to continue tfad 
bags in this position during the night, and it was therefore 
most usual to place them beneath the pillow,, which was jvre- 
viously heated to the temperature of the human body, using 
precautions also against injury, by placin^f some stiff sub- 
stance over the eggs. When this companionship had lasted 
three days, and it was judged that the worms were shortly 
about to appear, the eggs were very gently ttansfened to 
liitllow boxes made of uun wood, smiuar to those used for 



^^^»..j(_»»»: 



. 4 



» ■ 



i 

CBAP. <V. SItKWORUS IN EVBOPE* 115 ] \ 

containinfif wafers: these were placed between wanned pil- 
lows as before described; and if the hatching were still 
further delayed, fresh heated pillows were supi^ied through 
the ensuing day, and continued until the insects had burst \ 

their shells. Some persons used warm, pillows from the com- • 

mencement, and avoided the system of human incubation. * 

Count Dandolo recommended and adopted the use of i ', 

stoves for heating the apartment in which his e|fgs were 
hatched, and by such means rendered the operation m a great 
degree certain, removing, at the same time^ much of the 
trouble by which it had previously been accoippanied. Pre- 
viously to placing the eggs in this heated atmosphere, the 
count caused the cloths to which the eggs adhered to be 
agitated for five or six minutes in a vessel containing water, 
in order to lessen the adhesiveness of the matter iidiich re>- 
tained them on the cloths. Having then suffered the waten 
to drain from them during two or three minutes, the cloths 
were sd'etched out on tables, and the eggs were gently 
scraped from them by an instrument whose edge was not 
sufficientlv sharp to cut the eggs, nor yet so blunt as to crush 
them. The eggs, thus removed, were placed in water and 
washed, still fm^er U> free them from gum, and to promote 
their separation from each other. If any floated on the sur- 
fiice in this washing, they were removed and destroyed as 
spoilt The water again being drained from them, the egf^ 
Were next washed in some sound light wine, and ffentle fric- 
tion was used to peifect tbeir mutud separation. They were 
then strained and dried, by being placed on an absorbing sub- 
stance in a dry airy place, whose temperature was between 
fortjr-six and fiftynune degrees of Fahrenheit's scale, there to 
await the proper moment for placing them in the stove-room. 
It has always been customaiy in Italy to employ wine as a 
solvent for me gum which causes the eggs to adhere together, 
and which is thought to make the task of disengaging itself 
from the shell more difficult to the insect 

It has been su|fgested, that one hatching room, upon a 
sufficient scale, might be employed for the general accommo- 
dation, in bringing fordi all the silkworms of the surrounding 
district; and if proper confidence could be placed in the pro* 
piietor of such an establishment, there is no doubt of its 
great convenience to the cultivators. . 

When egftB are first placed in the stove-room, its temper- 
ature shomd be sixty-four degrees; on the third day this 
should be raised to six^Hsdx degrees ; and on each following 
day the heat dioold be increased one or two degrees, so that 
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on the tenth day it shall have reached eighty-two degrees, 
which point must not be exceeded. The degree of warmth 
required far hatching the eggs of silkworms depends very 
much, however, upon the temperature to which they have 
been exposed during the precedmg winter. It is, therefore, 
important that this point should be considered* so as to avoid 
premature hatching on the one hand, and too great a retard- 
mg on the other, which would follow if the eggs had been 
exposed to any severity of cokL 

When the eggs assume a whitish color, it is a sign that 
they are about to be hatched; and now, by the aid of a mag- 
nifying glass, the worms may be seen Iformed within the 
riieUs. Sheets of white paper, abundantly jnerced with 
holes, or otherwise pieces of clear muslin, should now be 
placed over the eggs, covering them entirely ; when, as th^ 
worms come forth, they will climb through to the upper sur- 
fiMse of the paper or mudin. 

To collect the worms for the purpose of convening them to 
the rearing-house, small twigs of mulberry, with very few 
leaves, are placed on the paper. On these leaves the newly- 
hatched worms immediately fix, and fresh twigs being con- 
stantly supplied to meet the wants of the continually increas- 
ing number of wotuis, the whole may be readily collected. 
MHien their removal to any considerable distance is nece»- 
sary, this is easilv and safely performed by placing the sheets 
of paper and mulberry twigs in boxes or well-lined baskets, 
using every precaution to exclude the external air from the 
now delicate brood. The worms should be removed only in 
fine weather, and during the warmest part of the day, and 
the^ should be supplim with leaves for their consumption 
while on the load. 

The apartment wherein the newly-hatched worms are 
placed must be dry and warm, with its windows opening on 
opposite sides, that perfect ventilati(m mav be obtamed when 
denraUe. The room should be fiimished with a stove, and 
thermometers must be provided, that the temperature may be 
precisely regulated. Wicker shelves are usually placed 
around at convenient distances, and are lined with pi^r : on 
these the worms are placed. The greatest precautions must 
be taken to prevent the intrusion or rats and mice, as well as 
inany of the insect tribe, as these are more or less destruc- 
tive to sOkworma Smoke, and bad smells, are likewise con- 
sidered prejudicial, and must be avoided. 

All writers on the treatment of these insects agree in re- 
commending, that worms which are not hatched at the same 
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time should on no Account be placed together. The nsglect 
of this precaution would occasion constant trouble to the at- 
tendaats ; the changes occurring' at difierent periods, it would 
be impossible to attend to the quantity of their food with the 
degree of regularity that is desirable. This point is so much 
iu^sted upoD by many cultivators, that to avoid the evil, all 
eegB which remain luihatched beyond the second da^ after 
the first appearance of the worms are destroyed. It is nid 
•Iso, that if those of a later birth are reared, they generally 
prove weak in conetitution, and produce lev than their proper 
quantity of silh. 

The reverend Mr. Swayne, who iome years tgo bestowed 
much attentbn upon the culture of silk in Gnglaod, mvpoaed 
the use of a simple apparatus for receiving and feeding the 
worms during their caterpillar state. His plan <^ls advan- 
tages, in the important point of cleanliness, greater than 
those possessed by the wicker shelves usually employed, and 
it is thought that a description of it may prove useful. 

The apparatus consists of a wooden Iraioe, tour fbet two 
inches high, iiimidied with eight open drawers or elidee, 
which con bis readily thrust in or drawn oat &om the &aiiw. 

Fig.S. 
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The apper slide ti is of Pjtper, and designed to receive the 
newly-luLtched worms. The two slides, b 6, are forfiaed of 
catgut, the threads of which are about one tenth of an inch 
apart: these are for the insects in their second and third ages. 
The fiye slides e c are df wicker-work or netting, and are 
af^Nx^iated to the insects in their more toward stages. Be- 
neath each of the drawers, with the exception of that marked 
«, other slides of paper are inserted to receive the Utter of 
the worms, which, by this means, may be fire<|uently removed 
without occasionini^ any disturbance to the msects. These 
must not be retained in the upper drawers 6 b after they 
have become so large that their litter will not fkll through 
the catgut bottoms : at this time they must be transferred to 
the wicker or netting slides, which, the inventor imagined 
would, from their greater number, c^er eq[)ace enough for the 
accommodation of as many foll-ffrown caterpillars as the up- 
p^ drawer would ccmtain oi those newly hatched. Under 
this arrangenient the litter may be removed as often as the 
worms are fed. 

It has been computed, that three square feet of snr&ce af- 
ford amj^e optLce for the worms proceeding fitMoi an ounce <^ 
eggs, until the period of their first siclmess is passed ; and 
tStit this space should be multiplied thrice at each succeeding 
a^ Count Dandolo cpnsidered that sHkworms would be 
injuriously crowded in these dimensions, and recommended, 
ml eiffht square feet should be allotted to the worms during 
their first age; fifteen feet for tke second a^e; thirty-five 
feet for the third; eighty-two and a half feet mr the foiurth ; 
and about two hundred feet for the fiflii aga According to 
these proportions Mr. Swayne's apparatus is very imperfect, 
but this defect mav easily be remeoied in practice. 

The mulberry leaves given to the newly-hatched brood 
should be young and tender, und chopped mto minute por- 
tions. These should be strewed evenly over the whole space 
of the shelves, that there may not be any unnecessary crowd- 
ing of the insects in one Ejiot It is indeed advisaUe, when 
— as they sometimes will — the worms get heaped upon one 
another, that a leaf should be presented over them; to thk 
some will auickly attach themselves, and may then be re- 
moved to a less crowded situation. 

The worms proceeding fi*om cme ounce of eggs will con- 
sume six pounds of chqf^ed leaves before their first moulting. 
Their second age is of shorter duration, but the greater 
size of the worms requires a more abundant supply S food ; 
and eighteen pounds c^ leaves, chopped less finely than be- 
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lore, must be given, dwrm^ its continuaiice, to the flame num- 
ber. In the Siird a^ sixty pounds of leaves, 'still a little 
chopped, most be given ; one hmidred and eij^ty pomids 
will be consomed daring their fijorth a^ ; and m their iifUi 
and longest age, one thousand and ninety-eiffht poands of 
leaves are devoured hf these insects, virhich, when hatched a . 
few weeks before, weighed less than an ounce. 

These quantities are stated on the supposition that the 
worms are unifcnrmly healthy. If many of them should die 
in the intermediate time, the weights mentioned will be in 
excess. On the other Jiand, if the season should be wet, the 
leaves will not contain the usual nourishmoit, with reierenc3 
to their weight, and more must be given ; whereas, if the 
season should prove more, dry than ordinary, the nutriment m 
the leaves will be greater, and the quantitv given may be di- 
minished with advantage. The skill of ue cultivator is 
shown by the weight of silk obtained in piy>portion to the 
leaves consumed ; and bis judgment is tasked to apportion 
these according to their nutritive properties. There will be 
no real economy in keeping the consumption of food too low : 
tins, however, is not a common fault, and evils occur much 
more frequently from over-feeding and waste c^ leaves. 

The worms should be fed with regularity four times a 
day; and intermediate repasts may to occasionally given, 
wnere their appetites appear to be increased in voraciousness. 
The advantage of chopping the leaves for young worms con- 
sists^n tbe economy it introduces. Many thousand insects 
may, by this means, feed simultaneously upon a few ounces 
<^ leaves; whose flflsl i- c ut edges seem better adapted to 
their powers when newly hatched. If the leaves were ^ven 
to them vdiole, a much greater number must be supplied than 
would be consumed while their freshness lasted, and great 
waste would be the consequence. The worms will dways 
quit stale leaves for those which are newly gathered. Avail- 
ing themselves of this fact, aome persons provide wire-bot- 
tomed frames, which they cover with fresh leaves, and lower 
them within reach of the worms. These mstantly make 
their way through the reticulations of the wire, and fixing 
upon the leaves above, the frame may be raised and the litter 
removed without touching the worms, which might be in- 
jured by even the gentlest handling. This plan, as it oc- 
cttmoDB more trouble, does not appear so eligible as that of 
Mr. Swayne. 

When the silkworms give indications that tiiey are about 
to spin, little boshi^s must be provided for the purpose. Theie 
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iQBj be of broom, heatb, clean beanstalks, at, in riiort, uiy 
bu^ or brushwood that is tender and flexible. These slxnild 
be &rmiiged apright in rons between the shelves, with intsr- 
Tsls of lilleea inches between the tows. The bushes should 
be BO bi^h as to be bent by the sbelf immediatelv above into 
the tbnn of an srdi. They should be so qnvad out, that a 
supply of air should fVeely reach every part, and ample space 
Aould be aSnded fbr the wonm to flz themselvM and spin ; 
otherwise, there ia great haiatd of their fbnning double co- 
cooDSi in which two wonns assist in the prepantion of one 
dwelling for both ; the silk in these is so much leas adapted 
to the purposes of the reeler, that a double cocoon is worth 
only one half the price of a single one. Inattention to this 
point is very common, and occasions constant losses. When 
die twigf already erected appetu to be adequately ftmirited 



with worms, other stmilar hedges riiould be formed, parallel 
to the first The spaces between the ^Ives will thus pre- 
sent the appearance of Onall avenues or arbors covered in at 
the top.* 

The worms at this time require mnch carefhl watching, 
and occasional assistance must be aSbrded to those whidi are 
sluggish, that they may And an eligible spot fbr forming theb 
cocoons. Those worms which appear still inclined to feed 
must be supplied with leaves ; so long as the slightest incli- 
nation fer fix)d remains, they will not attempt to form their 
cocoons. It will sometimes happen, that even after they 
have climbed among the branches tor the purpose of ginning, 
thty will again descend to satisfy their last desire &r fbod. 

•NoUX. 
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^ I have seen them," says a minute observer, "stop when de- 
«ceiidiii^, and remain with the head downwards, the wish to 
eat lutvmg ceased be^re they^ reached the bottom.*^ In such 
a case, they should be turn^ with then* heads upwards, as 
the contrary position is i^jurioua to them. If^ at this time, 
many appear weak^ and inert, remaining motionless on the 
leaves, neither eating nor' giving any^ign of rising to spin, 
some means must be taken to stimlilate them to the exertion. 
It was the ancient practice and .found tb be efficacious for 
this purpose, to convey some pungent article, such as fried 
onions, mto the apartn^ent, the emjivia from which revived 
the. worms, inciting some to take their last meal, and in- 
ducing others, wfaos^ ^desire for food had ceased, to climb 
the twigs and -be^n their labors. The same end is now 
generally and unfailin^y attainTed, by removing the sluggish 
worms into anoth^er apartment, ^e temperature of which is 
Jiigher. . 

All these DMnute directions may perhaps appeat frivolous ; 
but it rk only l^ an unceasing attention to ^ese and the like 
minutis, that^my tolerable success can be secured. When 
all the previous cares and labors of an establishment have 
been satis&ctorily accompli^ed,4f the- hedges be not well 
formed, are irregular, or too. thick in any parts, so as either 
to impede the circulation c^ air^ or too fax to limit the space 
in proportion to the number, of worms, ill success will be sure 
to follow. Instead of the proper number, of- fine single co- 
coons, many will be double, others imperfect or soiled, and 
even some of the silkworms will be sufibcated before the 
<M>mp^etion of their labqr^ . 

It is essential, in every age, of the worms,, to attend to the 
regulatkm.of temperature in their apartments; and at no 
Ume is thb more necessary than ^hil^ tl^y are forminsp 
their cocoons. If^ at tiiis time, tjiey are exposed to much 
cold, they desist fiom their labors. Should the baliis be suf- 
£k^pntly thin, tiie-ihse^ts may l)e discerned, either quite in- 
actire, pr moving very dowty. Op the teillpferature being 
raised, thejr will immediately resume their wor^ with re- 
newed activi^, and will once more desist; if the cold be 
^gain ^owed to exmt its influence. After they have re- 
Biained inactive from this cause for a short time, tiiey put off 
their caterpillar ibxm^ and assume timt of the chrysalis, 
without having si:^ci^Qt miergy to complete their silken 
Covering. * 

The §jfth vdmne of the.transactions of the Society for the 
gnfl p ursg wocglt gf .Arts, &c eaigi^B« letter npon thlraub- 
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MCt from a raitleiiiui, wbo relates, that ib t|ie MBmner of 
178Q he had succeaBfuUy reaired to their full growth iiior« 
than thirty thoasaQd siikwcmna, when at the be ^^nning of 
July, and just as they appeared about to spin, a chiUing north* 
east wind set in, and many of the ^iionb» became chrysalides, 
without ajttempting to spin. On the examination of these, it 
appeared that the g^uUnous matteir m their silk reservoirs 
had become so congealed by the cold^ as to reeemUe strung 
tendons, both in appearance and tenacity ; which sufficiently 
accounted for the inabili^ of the Insects to draw forth th« 
silk in filaments. Thoust^sds of the worms dian^ned in this 
profitless manner daily^ until at length, the survtvors being 
removed into an apartment artificiuly warmed, they imme- 
diately apidied themselves to the performance of their usual 
functions. It is desirable that while silkworms are in the 
act of qsinning, the tonperature of their 4Lpartment should 
be maintained as high as 70 degrees, and it is at the same 
time eqtiall|r important that Iree ventilatitm i^iould be secured. 

The opinion has been vary generally entertained that vio- 
lent noise disturbs, and injuriously, arocta the worms, and 
that any sudden report, as of firearms or thunder, will cause 
them to fUl fh>m their arbora The peasants in Italy who 
attend on silkworms are so strongly of tins epinion, that if 
the caterpillars omit to rise and spin adier ihnnder has been 
heard, they consider its noise as' the sole reason of th^ 
fiiilure : they are always desirous of* removing every cause 
for noise from about the establishmoit This opinion appeals^ 
however, to bb badly founded, and haslieen satisfactorily re- 
futed by persons wHo have made expenraents to ascertain the 
fact Silkworms have been reared in all the busde of a 
town,, exposed to the barking of dogs, and -to coBcerts of 
music, without m any way edfl>iting signs Of beii^ afifeeied 
by the noise. The following statement is conolostve. It i» 
taken firom t&e *^Cours d'A^cultoe,** writt^ by Monsieur 
Rosier, and recounts an experiment perfopned^inthe eslab- 
lishnient of Monsieur Thome, a considerate silk cultivator, 
an4 one of the eariiest writers on the subject ThoM gen- 
tlemen, Messrs. Rozier and Thome, in the presence of 
many witnesses^ fired several jHstoln^iots ia the aparta^l^ 
where silkworms Were either ^nning, or rising prepmtory 
to their labor ^ and the only wonn that dro|qped was evident]^ 
a sickly insect that could not have formed its coooon tmder 
any circumstanccNeL / . . 

It is seldom that anjr opioioQ npoo a point of praetiM^ is 
•Bt^tauied, without «XBe i^^Qond for its »xist«ww» Th» 
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Italian peasantSy although certainly wrong in attrihating any 
evil ef»cts to'the agency of noise, might have been correct 
had they ascribed tro evil to that great accomulatidn of elec- 
tricity in the atmosphere which attends the discharge jof the 
fluid, fiom one ckmd which is overcfaurged npcm another 
whidi is deficient : or which accompanies the fluid in its 
passage between the clouds and the earth, nnttl an equilib- * 
rium establishes itself in the mass. ** Before this equilibrium 
is gained, however,** says Monsieur Rozier, '* we know that 
many persons ezHibit symptoms of strong excitement, fidling 
into oonvulsioQs, or even being affected by fever. Is it, then, 
sarprising, that insects charged with a matter so hiffhly 
electric as talk should become oppressed or overpowerea by 
liie snperaddition of that which they receive from the atmo- 
sphere r* The peateiits in the silk provinces of France have 
mg been accaenomed to place pieces of iron iii the neighbor- 
hood of the insects. If asked to asngn their motive for this, 
4ieir reply is, that their fathers and grand&thers did so be- 
Ihre them, and that therefore the practice must be desirable. 
May we not imagine that this cusUun had its rise from the 
reouiriDi of some {diiloBophic observer of the laws of liature, 
■od who, under otiber and more fiivorable circumstances, 
n^t have been led, by generalizing, to anticipate the dis- 
coveries of Franklin t 

Monsieur Rozier, in the work already (|uoted, recommend- 
ed the use of metallic conducttyrs ; and hunself proved their 
^Eioacy. In. connexion with: some shelves containing silk-^ 
worms, he placed thin iron wires, and carried them through^ 
the waU into a cistern of wate& The remaining shelves 
were, in every <^er respect, similarly circumstanced to 
these; but he umfinanfy (bund that, wheik thus protected, the 
worms were decidedly more healthy and active than those 
n^irovided with conductors. 



I 



124 tiLK MAXUFACTURfi* PART lU 

CHAP. V. 

OATHBRINGK AND »(MITUN» 0OCOOM8. 

Method of Gathering— Sorting.— iSelecUng for Seed.— Proportion set apart 
for Breeding.— Methods of destroying Vitality of Chrysalides.— By the 
Solar Rays.— In Ovens— By Steaih Heat.— Preservation of Coeoons.— 
Separation of Damaged.— Good Cocoons.— Pointed. Cocoons.— Cocalons, 
— Uupions.— Soufflons.- Perforated Codoons.-M^Jhoqo^ttes.— Oalcined Co- 
coons.— Their Relative Value'.-^ProportioH of PurdiSilk in Cocoons. — 
Proportional Weight of.Eggi and Cocoons; and of Mulberry JLicaves.— 
Quantity of Reeled Silk' from each Cocoon.— Weight and Size.— Labor 
required.— Deductions. 

In either three or four days from the commencemeDt of its 
lahors the silkworm completes its cocoon, and in seven or 
eig^ht days thereafter the balls are gathered. Some persons 
do not wait longer than three or four dliys ere they reap their 
silken harvest 

It is usual to begin by gathering fi-om the lower tier of 
arbors. In this proceeding no vimence should be used to 
disengage the twigs, which must be gently handled, and con- 
sign^ to those whose employment it is to separate the eo»- 
coons. These persons, as they pick off the bdls, sort them ; 
selecting those which are to bie preserved fbr c<nitinuing the 
breed, and putting into distinct baskets all fine cocoons, those 
which are double, soiled, at imywise imperfect The ^e 
and well-fi>rmed balls are again subdivided into white and ^ 
yellow, the latter color embracing every shade fix>m the 
deepest yellow to those which are merely tinged. A very 
few will sometimes be found having a pale^green hue. The 
- cocoons of a bright, yellow yield a greater weight of reeled 
silk than the others, but as their deeper color results from the 
greater proportion of gum wherein the coloring matter prin- 
cipally resides, any Advantage fi^m this source accrues only 
to the grower, the ^ummy substance being all boiled out 
previous te the weavmff or the silk. 

Raw silk which is of pale color is found to take certain 
dyes better,, and is on that account very generally preferred. 

The selection of dirysalides for brewing is paade from 
such cocoons as are perfectly sound, and whose threads ap- 
pear to be fine ; having their ends round and compact ; and 
being a little depressed in the middle, as if tightened by a 
ring or ligature. The reason given for attention to these 
particulars, is the belief that worms producing such baUs are 
of the strongest constitutions. Count Dandolo was of opin- 
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km that too much stress ts laid upon this point, and tint all 
cocoons which are perfectly formed are alike desirable for \ 

breeding. For this purpose an equal number of males and 
females raiut be preserved. The former are distinguisha- 
ble by being sharper at the ends, and this, although not an 
unerring guide, proves sufficiently correct for all practical \ 

purposes. -These cocoons are sometimes spread in thin 
layers on tables: but it seems a better practice, and one ' 
more generally adopted, to string, them' together on a ^ 

thread, care being taken not to pass the needle too deep into 
the silk. These :string«, three or four foot in length, are 
^en hung in festoons oiit of the reach of vermin. The floss 
is, in this case, usually removed, a^ it is found to oppose ad- 
ditional difficulty to the moth in its extrication. 

In making the selection of cgcoons for breeding, so as to 
insure the ^ject of maintaining the numbers ci his silk- 
worms, the cultivator considers it necessary to set apart one 
sixtieth of his whole produce. This shows how considerable 
must be the loss sustained in this branch of the pursuit If 
aU the eggs produced by this proportion were found produc- 
tive, the brood would by their means be trebled in tiie fol- 
Uwdngseason. . . ^ 

The next jnroceeding is that of destroying the vitality ot the 
chrysalides m tho0e cocoons which «re to he reeled. Yimous 
methods are employed for this purpose, according to the nature 
<Kf the climate ; the solar rays being in some instances found 
sufficient, no artificial means need l^ then resorted to. bi this 
case, a calm and cloudless day is chosen, and the cocoons are 
left exposed to the -scorching beams of the «un, during four or 
five hours in the middle of the dav. They are next closely 
enwmyt in coarse clodis which have been exposed to the 
iune heat,, black clodis being chosen preferably on account «, 

of their absorbing a greater quantum of heat These pro- 
cesses being repeated during several dajrs, the destruction of 
tbe insect is usually attained. It is not safe, however, ' 
without examination, to confide in its efficacy ; for this trial 
a few chiTjaalides must be stripped and pricked, with a needle. 
If upon this they g^ive no sigii of animation, it mav be safely 
eondudedttu^ their suffixsation has been perf^ted. 

In more tenq>erat<e regions artificial means must necessa- 
rily be en^iloyed, and recourse ia therefore had to the heat 
of steam, or df an oven ; and most frequently the lactter meth- 
od is adopted, dthoiigh there is no reas<m to doubt that the 
other, provided it could be efficaciously aj^lied by means 
of cooTMiiefit appazatiu, would be more quick and cei^tain 
^ L8 
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in its operation, as well as productive of less injury to the 
texture of the silk. When the oven is used, the cocoons are 
placed in long shallow baskets, filled to within an inch of 
their tops, and covered, first with pap^, and then with a 
cloth wrapper. The heat of the oven wherein the baskets 
are dispo^ has not been more precisely defined, than that it 
should be very nearly that of an ov^n firom which loaves of 
bread have just been taken after being baked. The wortoa, 
are exposed to this heat during an hour ; and on their bein^ 
withdrawn, it is ascertained by the examination of chrysalides, 
taken from the centre of each basket, whether the vitalitvof 
the worms is destroyed. Those chosen fi>r examiimtion hav- 
ing been, from their position, the least exposed to the heat, it 
is niirly presumed that if these be dead the whole are equally 
destroyal On their Iremoval firom the oven, the baskets are 
wrapped in woolleu cloths or Uankets, and piled on each 
other. If the baking has been properly conducted, the blanks 
ets will soon appear profusely covered with moisture, and if 
this should not be seen, the baking has be^ft either excessive 
or insufficient If too great, the worms and cocoons will have 
been previouslv so much dried as to leave no further mdsture 
to transude ; if too little, the heat has not sufficiently pene- 
trated to distil the liquor which the cfar3rsalides contain, and 
the worms, in that qase, will not be depiived of vitaU^. 

It is obvious that very great nicety is required to limit the 
decree of heat to the exact point that will kill the chrysalides^ 
and it is of great importance that this point shall not be ex« 
ceeded, as 3ie silken fila^n^nts would by such means be la^ 
jured. For this reason steam would doubtless be mucii 
more frequently used, if any simple apparatus were intro* 
duced for the purpose. Where this agent is now employedi 
its efficiency is so limited that the operation is troubieaome 
and the result uncertain. 

A large wooden vessel is provided, into which boiling water 
is poured to the depth of two feet . This vessel has within it 
a wicker hurdle, entirely covering the water, and supported 
about ene inch distant mMnits sur&oe. The bottom pi t^ 
hurdle is provided with a coarse poibus clodi, easily pene* 
trable by steam : on this the cococms are }daced, and are cov* 
ered well over to confine the heat When the water has her 
come so coed that it no longer emits a body of steam, itjmiffit 
be changed for. other boibng water ; and it is considered ne*- 
cessary to continue this steaming process for two boors, be*- 
£>re the destruction of the chiys^ides can be considered cecr 
tain. If steam were differently applied,^ a f^w mmiite» 
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- woold suffice far perfecting this object The cocoons, when 
remored from the steaming' vessel, are covered over with -the 
same care as is employed after baking, wid they are left to 
cool very gradaall^. After this they^are spread out in the 
air and sun to dissipate the m(»8ture they have imbibed.'" 

It is always desirable, where time can be allotted to the 
purpose, that the proems of jeeling should be perfermed with- 
out the delay which renders this destruction of the worms ne- 
cessary. This, in large establishments, is evidently imprac- 
ticable as regards any very considerable proportion ctf the 
produce ; but it must be always perfbrmable to a certain ex- 
teat; and it is proper to give the preference, in this respect, 
to such cocoons- as appear the wcNikest: the others, which 
contain a greater proportion of gum, are theiice better^ quali- 
fied to sustain heat without injury. . , - 

When the process, however conducted, for destroying the 
worms has been perfected, the cocoons are placed on shelves, 
and must be continually turfied and looked over, lest they 
i^ould become mouldy. If any appear spotted or otherwise 
damaged, they must be separated to prevent the injury 
spreading to those balls With which they are in contact, and 
diould be immediately reeled to stay the progress of their 
own destructicoL Lar^e establishments for ^oducing silk 
comprbe in them buildings exclnsivefy impropriated to tiiis 
cmrpose, and which are called coconiires. Th^se are rooms 
%tted up with ranges of shelves from two to three feet above 
leach other, and the whole are insulated from tiie walls and 
:foo^ lest the place should be invaded by Jrats or mice, which 
^vM infidlibly destroy the cocoons in th^ir eagerness to 
«each the chrysalides, o^which they are impnoderately fond, 
^till &rdier to guard against this havoc, the legs of the 
^ming which supports me shelves should be enveloped in 
jxsme fbrzy or pricHy substance. - 

After the separation of cocoons for breedings the gatherinf 
is divided into nine difierent qualities. 

L Chad cocoons are those which have becQ brought to pre- 
ieetion : these are by no means the largest, but are compact 
/md firee from spots. 

:2. Pointed cocoons have one extremity rising in a point : 
^ese, after aflbrding a little silk in reeling, brekk or tear at 
ilie pdtat where the thread is wc^ and they cannot be wound 
farther, as tiieir fracture would occur as often as the thread 
reached the weak point 






1 



198 tlLK MAirVFACTVBie. tMMT U. 

3. CkicakmM tre rather l«i|[er than regular cocoons, but do 
not contain more eilk, their texture being less compact. 
These are separated from the other kinds, because in winding 
they must be immersed in odder water, to avoid any fundng 
or entangling in the operation^ 

4 Ih^piotu or doultle eocooru. The threads of these are 
•so intertwined,^ that frequent breakings occur in reeling, and 
sometimes they cannot be wound at all. In any parcel of 
cocoons the proporticm of these will usually amount to one 
per cent 

5. Smifflons, These are very impeifbct cocoops, with a 
loose contexture, sometimes eveb to so great a d^ifree as to 
be transparent : these -cannot be wound. 

6. Perforated cocoons, as their name denot^ have a bole 
in the end, and for that reascm cannot be reeled, as the fila- 
ment is found to be brpken^ whenever it arrives at the per- 
fcrati<m. 

7. Ooo<2 chequettes are cocoons therein the insects have 
died before perfecting their task. These are known by the 
adhesion of the worm to the cocoon, which prevents its rat- 
tling when shaken; The silk of these is as fine as of tl^ 
first-mentioned quality, ^ut not so strong nor so brilliant, and 
they must be wound separately, as they sometunes fiirze in 
reeling. 

8. Bad choquettes are defective coco^iis, spotted or rotten. 
They furnish foul bad silk, and of a blackish color. 

9. Cedcined cocoons are those wherein the worms, aft^ 
having completed their cells, are attacked by a peculiar di»* 
ease, which sometimes petrifies them, and At other times re- 
duces them to a white powder. . In the former case they are 
called cmnfit cocoons^ from the resemblance which is borne 
1^ the withered worm to a sugar-plum. The quality c^ the 
silk, so far^from bein^ injur^ l^^this means, is generally 
excellent, and is even in jg^reater quantity than in the cocoons 
of healthy worms. .Comfit cocoons may be distinguished l^ 
the pecuuar rattling noise of the worm when shaken : they 
are so much elteemed in Piedmont, ttatt they sell J^r od» 
half more than good cocoons. They are not of frequent oc- 
currence, and it is very rarely that so Urge a jgmxil as twen- 
ty-five pounds is met with. 

The cocoons of the moun^tains Are considered better than 
those produced on the plains: there is a greatev proportion 
of white found among them; and although the balls are not 
so large, the worm u proportionally lamaller than usuaL 

The relative value of eoeoodii as rtated xp the paper al» 
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ready quoted from the Americaii Philoeophical Transactkiis^ 
is as follows ; — 

Good cocoops .-w- IQO 

Perforated - - - - - - - 83J 

Soufflons'- ------------v-,25 

Roydl Oocoons, for seed - - - « - - 250 
Royal cocoons, npt chosen for seed 200 
Cocoons lose in weight about 7^ per cent in tiie course of 
ten days by the desiccation' of the chrysalis : to those, there- 
fore, who sell their cocoons previously to reeling, it is an ad* 
vantage to dispose of them as soon as gathered. In 1000 
ounces (^perfect cocoons^ the chrysalides weigh §45 ounces, 
the envelopes cast by the worms oa becoming chrysaUdes4}» 
and the pure cocoon 150^ jOi^nces.^ T^us each healthy co- 
coon, as it is gathered, contains more than the seventh part 
of pure cocoon; but the quantity^of reeled silk obtained sel- 
dom Averages more than one twelfth in weight of the gather* 
ed cocoons.. Mayet reckons, that if. they are of superior 
quality, ten pounds of cocoons will produce one pound of silk ; 
but that it more generally requires eleven or twelve pounds 
as gathered to yield that quantity. The same author like- 
wise estimates 250 cocoons to weigh one pound : count Dan- 
dolo found that 2i40 of his made up that weight. 

If no loss be sustained either in hatching' the egffs or in 
rearing the worms, it is possible to obtain from each ounce 
of eggs 165 pounds* weight of cocoons: whatever less in 
weight is derived- from this quantity of eggs indicates the 
exact amount of loss and damage sustained. In some parts 
of Italy, where the mod6 of management is very defective, 
only 45 pounds of cocoons are obtained ^om eacH ounce of 
eggs : the average quantity « is about lOO pounds. Count 
Dandolo usually acquired <m his estal)lishment, from this 
weight of eggs, about 140 pounds of fine picked cocoons, in 
addition to me coarse' floss with which they were surrounded. 
In the year 179^ the Socieity for the Encouragement of 
Arts, &c. adjudged their gold medal to Mr. Salvator Berte- 
zen, for his having produced five pounds* weight of silk from 
worms reared in England. This gentleman professed to have 
a superior breed of worms, and tluit his manner of managing 
them w^ also1>etter than that usually followed. The above 
quantity of silk, Which was wound in seven to nine fibres^ 
was said to be the produce of 12,000 worm& This fiict was 
much controverted at the time, and the quantity was deemed 
excessive with reference to ^e number of worms ; but there 
DOW appears to be little reason for doubting its correctness. 
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fts theproportioii verrtiearly «|;rees with the recorded eaqpe- 
rience of count Danoolo.'^ 

This poUemaiB gives many elaborate calculations in his 
volume, the results of some of which may be found interest- 
in^r. Accordinfif to his experience, about 97^ pounds <^ mul- 
berry leaves will suffice fbr the proiduction orT^ pounds of co- 
coons ; these wDl yield about 18 ounces of pure cocoon, from 
whioh only 10 ounces of reeled silk are generally obtained. 
Thus the {Nropoftion between the weight of mulberry leaves 
oonsumed, and tbU of the pure cooo(»r produced, is about 87 
to 1; and tiie proportional weight of mulberry leaf and of 
reeled silk is as 1^ to 1. The ratio between the quanti^ 
of reeled silk drawn from the cocdon and the cocodn itself 
may be greatlyafibcted by the good or iU management to 
which the worm is »ul:gepted. 

In the *yetr 1814, when the season was extremely un&r 
Torable to the rearing of silkw<mns, the count obtained 15 
ounces (^ very fine ^k frx)m 7| pounds of cocoons, and 13 
ounces from the same weight of reftise cocoons. This &Ct 
speaJcs very highly for his excellent management The pro- 
portion between the wei^t'of silk which can be reeled, and 
the coarse floss which can only be spun, ^ouM, in perfect 
cocoons, be in the average ratb of 19 to 1. In additicm to 
this proportion of refuse loes, there is likewise to be gathered 
the outer floes, which is a loose, fur^ texture, spun by the 
wonns preparatory to the formation m their balls : the nature 
of this substance, together with the injury that it sustains in 
its disengagement from the arbors, entirely prevent its being 
reeled. It is usually in the proportion of about four to eleven 
with the silk of the eocoon. 

The weight as^ length of reded silk that can be obtained 
from each cocoon are very variously stated by different au- 
thors : in fact, the <{uantity is found to vary consideraUy, de- 
pending (m many circumstances attendant on its formation. 
Some statements on the subject have been extravagantly ab- 
surd. • Among others, Isnard,- an old author, who has oeen 
before quoted, and whose delight in the marvellous has, on 
this point, found rivals even in the present day, affirms that 
the silk of one cocoooi'when drawn out, will measure six 
miles in length, that is 10,500 yards ! . Cmint Duidolo, at 
once, contracts this measurem^t more, within the limits of 
probability. He found that a silkworm^s labors seldom ex- 
ceed the {ffoduction of 025 yards ;t an astonidiing quan- 
»■ III ■ I II ■ ■ ■ I I ■ I ^ 1 I 1 1 » I . i II I III I I I I. 

• note 2. \vmFtmlla^pM^. 
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tity, when we reflect upcm the brief period employed by wo ^ 

small a creature in its [nroduction. . Siurely it is unnecessary ^ 

to call in the aid of exaggeration more highly to excite our 
wonder. " ^ \ 

Miss Rhodes of Yorkshire found that one of her largest 
cocoons measured 404 yards. PuUein considers the average • 

to be 900 yards. Miss Rhodes found that her cocoons wei^ 
ed three grains each. Count Bandolo calculates the weight 
to be 3^^ grains, equal to about 3 j^ English grains. 

The size of an ordinary cocoon of good quality is about 
an inch in its larj^est diameter, and one udfd less in its small- 
est diameter. The largest diameter of dtmions is an inch 
and a quarter, and their smallest diameter tnree quarters of 
an inch. 

The attendance required for the care of silkworms does 
not wholly occupy the time of those employed, and it is, 
therefore, difficult to ascertain its amount, with correctness. 
PuUein states, ^at for rearing the Worms produced from six « 

ounces of eggs two attendants are necessary tmtil the fourth 
age, and that after this period five or six persons are required. 
(xMUdt Dand^o^ with his accustomed accuracy, reduces the 
time reqdired for att^idance upon the produce of €ve ounces 
of eggs to fin equalitr with one hundred days* continuous 
labor of one individual. . ' 

From these data it IS found, ^t to obtam one pound 6i 
reeled silk it requires 12 pounds of cbcoolis; that rather 
more than 2900 worms are employed in formii^ these co- 
coons; and that to feed these during their caterpillar state, 
152 pounds of muUierry leavea must be gathered. This 
pound of reeled silk k capable of being converted into six- 
teen yaidsofgiosde Naples (^ordinary quality, or into fbor- 
leen yards of the best diaKription. • 

Eaqperience has c^wn that some regulation of temperature 
is necessary in producing the moths n^Om ^e cocoons. If 
the heat in which these are placed be above 78<*, their tran- 
sition would be t€io rapid^ and thei» productiveness would be 
lessened: on the other hand, if the temperatur<B be below 
66^9 the development -of the moths is tardy, and their pro- 
duce equally fiuls. below the due proportion. ;' ' 

The moths idiould begin to issue from &eir concealment 
in about fifteen days, ^e female deposits -her effgs upon 
■heels <^ paper^ or tfttipa of linen,> whidi are then hung m a 
cool situation, and when dry are preserved iii an air^r place, 
«ad eeoore^ shielded firom damp and fi:om vermin. Jn 
flBftJaof ehem ef a. aitnitibil wherein to store these eggs for 
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the winter, tlthoug^ it is neceMiy to keep them cool, tbi^ 
premature hatching may be avoided, it is, <m the other hand, 
indispeoaably requisite to preserve them from too intense a 
degree of cold : a temperature wherein water will freeze 
would be in^idHbly destructive of their vitality. 
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DISJEASES 09 SILKWCMtMS, 

Oenerml ramtt from Bmi TreaUnent.— Silkwomu Areqaently reared in Cot- 
tages of Peasanu.--€ouiit Dandolo.— Hie great Improveiiieiiti<><-I>aii4o- 
lidree.— Mephitic Air.— Moitture.—Experiments.— Jaundice.— Reeoedy.— 
Chlorine Gas.— Chloride of Lime'.— Fumigation.— Light not injurious. — 
Description of Apartments allotted tp Mlkwonns in Cottages.— HI Ef- 
f^ts which arise to their Attendants. 

Thb silkworm is said to be sul^t to many diseases. 
There is reason £ik believing that most, or all these are 
either the consequences of b^ treatment, or are easily coun- 
teracted by simple remedies. Count Dandolo, to wKose re- 
corded experience reference .has so often beentnade in these 
pages, was oUi^ed to have recourse to other cultivators for 
the means <^ describing diseases that did not exist in his 
own establishment. 

The custom which prevails in Italy and France of dis- 
tributing silkwqrms to be reared in the dwellings of the 
peasantnr has confined the management principally to the 
nands of ignorance and prejudice ; and little or no unprove- 
ment had in consequence been made in this part of rural 
economy until count Dandolo devoted himself to its reformat 
tion, and thereby promoted a branch of industry highly im- 
portant to the prosperity of his native country. This noble- 
man pursued the" occupation with patriotic and i^ilosophic 
aims mr different from such as usually characterize pursuits 
of business. He brought sei^tifie ^owledge and enlight- 
ened vie\¥s to the sulmet, and aflS>rded 9, clear exemplifica- 
tion of the fact, that there is no process^ however simple, no 
emjdojFmen^ however humVe,.and which mu^t apparently 
be consigned witlK)ut injury to the. hands if the untaught > 
and unreflecting, that^o not call far the head as well as the 
hand of man, to conduct them on rational, princij^es, and to 
derive from them all the beneficial results they m^ be made 
capable of yieldmg. It is^seldom that'objeets of profit are 
thus undertaken and purmed. It most generdly happaM, 
^f$i toils of. this nature are aasiuned finom necean^, hf psi^ 
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sons who think only of rendering tliem subservient to the 
calls of that necessity ; who have neither mind nor leisure 
£>r experiments ; and who, if, by departing from the beaten 
track, tbey have made a greater proficienc]^ than their rivals, 
are too prone to keep secret their discoveries with a view to 
individual advantage. Count Dandolo was not thus satisfied 
to find out and- to pursue the most advantageous methods, but 
widely disseminated the knowled^ of his mode of treatment, 
not only by his writings^ but by mviting the great proprie- 
tors, his couiltrymen, to send pupils to him, who might ob- 
tain practical instruction in his methods. These pupds 
sometimes occasioned great losses to him, as in order to 
their acquiring the necessary dej^ee- of skill, they were 
sometimes allowed to act upon then: own suggestions. **But 
this sifipifies little," he would say, *' compare to the advan- 
tage of difilusing and naturalizing the improved art of rear- 
ing silkworms by means of these pupils.*' Shortly after tiie 
pimlication of his treatise, large esta,Dlishments were formed 
m Lombardy, according to his recommendation : these were 
called Danaoli^es, as a testimony oi respect for his disinter- 
ested i^ilanthropy. ^ 

The causes which principal^ engender diseases in the 
silkworm appear to exist in either damp, stagnate, or m&- 
{^itic air. Some experiments tried in order to ascertam the 
fiict show that damp air is even more prejudicial to them 
than mephitic (carbonic acid) gas. If a silkworm be intro- 
duced into a receiver charged with carbonic acid gas, and in 
which a bird would instanUy die, although the worm quickly 
exhibits signs of uneasiness and suffering, it will live ror ten, 
fifteen, or perhaps twenty minutes ;, no warm-blooded animal 
could coDtinue alive in such an atmosphere fat half thai 
time. 1£, after re(maining a few minutes, the worm be with- 
drawn firom the receiver, it will not exhibit anv sign of in- 
jury, but will be, apparently, as healthy as bemre inhaling 
this pernicious gaa. The silkworm appears endued with the 
power to seize upon the minutest portion of vital air which 
may be held by water, as it will live for some minutes im- 
mersed in this fluid, particularly in its first ages ; and, even 
when seemingly dead, it will revive if taken out It would 
seem, however, that when its power of breathing is obstruct- 
ed, the worm instantly dies : if, instead of plunging it in 
carbonic acid gas, or in water, its eighteen breathing holes 
are sealed up with grease, it expire instantaneously. 

If a healthy silkworm be confined in a vessel, the air i^ 
which is charged with moisture, and heated to tlie tempe^rap 
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ture of 88^ or 90^, it will very socm exhibit symptoms of iiK 
disposition, and reject food ; the skin will slacken, the miuH 
cles soften^ and contraction cease. In a short time evaport)- 
tion will be obstructed, the secretions indisputable to vitals 
ity, which are effected in this animal by means oC eontrac- 
timi,''' will be suspended, and ei!e loi^ it will mri^. A 
warmblooded animal, on the ocmtrary, u sufficiently suj^lied 
with pure air, can live without any su&ring, and peribrm 
all its functions without inconvenience, in- such « tempera- 
ture, whatever be the attendant degree of mbistore. This 
proves how different is the structure of these two dasses of 
animals. 

In the southern departments of France, it ha very eommcm 
to see silkworms attacked by a disease which, in conse- 
quence of the color assumed by them,- is called the jaundice. 
Very careful examlBatdon is continually made fbr 1^ discov- 
ery and removal of worms whidi may be thus attacked, lest 
the disease, which is contagious, should q>read to- others. It 
is stated in the Bcdletin Universel, that ^e abbe Eperic of 
Carpentras had recourse in this case to a remedy^ or rather a 
preventive, which, though apparently dangerouGt, has been 
justified by the uniform success of twenty years^ By means 
of a fine mlk sieve he powdered his worms witb (|Qicklimei 
and after this gave them mulberry leaves moisteived with a 
few drops of wine ; these the inseets instantly commenced 
devouring with an eagerness greater than tlnl which they 
usually exbibit^ed, and not one of the hurdles upon whid^ 
the worms were thu» treated ever appeared infected with 
jaundice. It was at. first supposed that the cocoons might 
be injured by this pfoeess; but this is not the case, and the 
method is now very frequently adopted in the department of 
Vaucluse, 

It is well known that decayed leaves emit mephitic air 
abundantly, and the lime may have been efficacious m absorb- 
ing and nxin^ this as it was generated, leaving the atmo- 
sphere inlialed by the insects in a desirabie state oi puritY.t 

Mons. Blanchard records the following esseriment, which 
satis&ctorily proves the efficacy of the use lime : — " I pro- 
cured," he said, "four glass jars, nine inches deep and five in 
diameter, and provided them with cork stoppers, In each of 
these glasses I placed- twelve silkworms at thenr second age; 

* The skin of the silkworm has so great a power of contraction, that on 
being cut through it shrinks in the manner of an elastic substance that 
has been drawn out. 

t Note A A. 
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these wete fsd foot times a day, and I confined thextt m Una 
kind of prison all their lives, without taking away eithef 
their dead companions or th^ir litter* I sprinkled with limd 
the Worms of only two eft these jars, and kept th« two others 
to Compai^ with them; In those without lime, I never oh* 
tained more* of less tlmn thrtfe,' small and imperfect cocoons^ 
and in the two that were sprinkled Wtih lime I had very often 
twelve, and never less tJian nine fine firil-si^ed firm eo-' 
coons." Mona Blanchard ascertained, by man^ trials^ that 
the worms were not incommoded when covered with a large 
portion of lin^e. 

Count Dandolo advises fbmigation with chlorine gas ; but 
t;he mode of producing this fix)m black oxide of manganese, 
4Sommon salt, and sulphnrio aoid, might be attended with un* 
pleasant consequences, if intrusted to ignorant or careless 
hands, and to inhale the vapor as generated is not only un- 
-feasant but dangerous. Chloride of lime, the use of which 
}s attended with highly beneficial results as a disinfectant, 
and in neutralizing the pernicious ^eets of mephitic vapors, 
might prove advantageous in silkworm establishm^its, pro« 
ducing all the ^ood effects of fimiigadon VTith chlorine gas, 
without hazardmg any of the pernicious results which might 
accompany the latter application. 

Among the peasants cxT France and Italy there is a practice 
of fumigating the room where the insects ate kept with soitoe 
kind of aromatic ^um or odoriferous plant, but these only 
serve to conceal without correcting the effluvia which should 
warn the attendants of the necessity for cleanliness, and in* 
stead o€ removing increase the evil. 

Many persons believe, that light is injurious to silkworms ; 
but, so far from this opinion being correct, the opposite belief 
would inrobaUy be nearer to the truth. In its native state, 
the insect is of course exposed to lights and suffers no incon- 
venience on that account; and it has been observed by one 
who gave much attention to the sul]9eet, that in his establish-* 
ment, **on the mde on which the sun shone directly on the 
liurdles, the silkworms were more numerous and stronger 
than in those (daces where the edge of the wicker hui^lo 
fermed a shade." The obscurity wherein the apartments af e 
usually kept has a ver^ pernicious influence on the air : the 
food ci" the worms emits in light oxygen, or vital air, while 
in darkness it eidiales carbonic acid gas, unfit fer re^nration. 
This well-known fkct occurs alike with all leaves similarly 
circumstanced.* To the bad ^fects thus arising from the 
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esdnaon of Ite son's rays, another e^l k t4ded by the 
natfure of tiie artificial lights employed beings such as still 
further to vitiate this air. 

An almost incredible quantity of fluid is constantly disen- 
gttgtd by evaporation from the bodies of the insects; and if 
means faie not taken to disperse this as it is i»oduced, another 
cause of nnwholesomeness in the air arises. Noticing this, 
count Dandok) observes, ** This series of causes of the dete- 
rioration of the air which the worms must inhale may be 
termed a continued conspiracy against their health and life ; 
and their resisting it, and living through it, shows them to 
have l^oat stren^ c^ oonstitution.** 

Before this noMeman so zealoudy under^k the work of 
reform, the poor silkworms had to struggle through a miserable 
existence, until, their numbers thinned by deaths and their 
frames weaken^ by disease, they feebly bega.n to spin that 
thread which would have been produced superior in quality 
and much greater in quantity had they been more judiciously, 
tended. £Ur his methodical arrangemenbi, the accidents or 
seasons and external temperature are no longer formi^ble. 
In 1814, a year peeuliarly unfiivorable for rearing these in- 
sects, and which proved eztensivdly fittsl in other estaUish- 
ments, he continued his operatians with tlie same unvaried 
regiikatyv and, with nerhiKps-in^r^sed pDseantiaitt^ was ulti- 
mi^y rewaidad'by ttie usual socoess. 

In noticing the system alrmdjjr mentiQited of distributing 
silkworms wmome the dwellings of the peasantry, count Dtn- 
dob gives the following distresni^ picture : — ^ In general 
the rooms appn^riated to rearing silkworms among me ten*» 
ants, forraeis, and eonmton cultivators^ have the~a|mearance 
of catacombs; I say in gdaeral, for there are some fow who, 
although they may. not haive all the. requisites for rearing 
worms in pwiJfoeCion, yet have care sufficient to preserve them 
from any very severe disease, 

^ I have founds on entering the nxxn in which these insects 
were reared^ thai they were damp, ill ligfatad by lamps fed 
with rancid ml; the ak corrupt and stagnant to a defftee 
that impeded respiration; disagreeable effluvia diasnused 
with aromoties ; the wickers too close) togeUiert covered with 
fermenting litter upon which, the silhworms were pining. 
The air was never renewed except by the breaches which 
time had worn in thie doors and windows ; aad what made 
this more sad and deplorable was the. knowledge that the 
persons who attended to^ these insects^ however ^althy they 
might have been when- they entered upon the employment. 
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lost their bea]ti), Gveir voices became hollow, tl^ir hoee 
pallid, and they had the a^^arance of valetudinarians, as if 
issuing from the very tombp, or recovering from some dread- 
fol illness." 



CHAP. vn. 

▲TTEMPT8 TO SVBSrmJTB OTHEH FOOD WGIL MVhBXBXY LBAYIS 

IN RISARINO SILKWORMS. 

Boctor Belliirdi'8 Experiment —Lettuce lienves.'— ComparatSve. Product of 
WomM fed^with tlieae and witb Mujbeny Leayes.— Miss RbodetVi Ezperi* 
ment8.-r>Lettuce Leaves successfully used in a Hot-House.— Mrs. Wu* 
liams^s Experiments.— Natural Antipatby of Silkworms. — Leaves of 
fieonsooera.'-^eeeDt Attempt to FaarSilkworats in Eagland. — ^AimndoiiMl 
for wanted sufficient and appropriate Food. 

- It must always be a subject of anxious attention with the 
rearer of silkworms so to time the hatching of his eggs as to 
eause the coming forth of the living insects at l^e season 
when tiie muttierry tree first comes into leaf. 

By the aM of artificial means, and with methodical arranges 
ments, this would appear to be a very simple affiur ; and yet 
fio gr^ have the dkficulties been in practice, that' inu*ioitti 
«x^ediettts have firom time to time been pn^iosed and attempiU 
«d for combating them. 

Great industry has been employed io seek out jofoe sd»- 
cititute for the natural food of the worm, which shoidd be 
readily procuraUe at aH seasons, imd in sufficient abundaace 
to render the cultivator independent of the changes which i^ 
tend the budding of the mulberry tree^ Dr. Lodovico B^ 
lardi, a learned and ingenious botanist of Turin, after making 
numerous experiments, and fiiiling to discover anyeligiw 
eubstitute finr the mulberry, at length proposed a method of 
feeding such silkworms as should be prematiHrely^ hatched, 
upon leaves of the preceding seascm carefUUy dri^ and pre- 
pared for the purpose. The trials made by the doctor were 
acpompanied by all the success he eould desire. 

The leaves which hfui been gathered in fine weather to- 
iivaids the close of the preceding autumn, and before any in- 
jury firom frost could have \^n experienced, were first 
spread on cloths and dried in the sun, and th^i reduced to 

Sowder; this was preserved through the winter in a perfectly 
ry place. Before giving it as food to his newly-hatched 
brood, the powder was ^htly mmsteiied with water, and a 
ihin layer of k being plac^ around the insects, they hnmt* 
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diately and wi& avidity began to feed, ]N*efemng it to eveiy 
Mbatitote whick was offered, and thriving upon it satis&c- 
tcnrily. 

While the hope still remained of naturalizing the silkworm 
in England, the means of procuring a sufficient supply of 
appropriate fixxl was considered as one of the greatest ob- 
stacles to its success ; and the attention of such persons as 
interested themselves in the pursuit was ccnjsequently en- 
gaged, in ascertaining by experiment whether other leaves 
man those fhmished by the mulberry tree might not be fkvop- 
ably substituted. 

Among others, the Rev. Mr. Swayne exhibited much anx- 
iety for the success of this object, with the praiseworthy 
desire of providing profitaUe employment for such of the 
poorer elasses as might be too feeble fi>r manual labor, most 
of the duties rec^uirS in attendance upon the silkwcmn bemg 
mch as'can easily be fulfilled by women, children, aad aged 
persons. 

This jrentleman made various trials as to the relative 
merits of different kinds of, nounidiraeut For this purpose 
]» placed equal numbers of newly-hatched woiras in three 
different boxes, which he numbered 1, 2, and 3>. The con^ 
tmts of number 1. he fed entirely with leaves of the white 
mulberry; the insects in number 2. were nourished with 
those of the black mulberry ; and tiie worms in number 9L 
were famished with lettuce leaves until their first age was 
paawd, and tbereaftac with the black mulberry leaf These 
last worms were of a paler color, fwd grew more rapidly 
than the ethers. The result, however, seems to prove that, 
although lettuce leaves may 3rield bodily nourishment to the 
insect, they contribute little towards the secretion of t^at 
peculiar matter which constitutes its value. When the 
qf>inni&g had been completed, twelve of the finest cocoons 
were chosen from each of the three divisions, and were 
ibfuid to be ^ the following wmghts :-*- 

Cocoons of No. 1. weighed Tdwts. 2 grains; 
Ditto - No. 2. -6-3 
Ditto - NaS. - 6-0 

Neither of these results was very encouraging to, the culti- 
vator, but the experiment clearfy evinced the superiority of 
the white mulbenry over the ether kinds ot nourie^ment. 

Many communications upon this subject are to be found in 
the vdumes reeordinjg the Transactions of the Society for 
the Enoouragement of Arts, &c. A letter from Miss Rhodes 
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relates, that in the summer of 1785^ she subsisted several 
thousand worms entirely on lettuce leaves during three 
weeks, and that for the remaining short term of their lives 
she afforded them their natural food. At the end of a month 
from their first hatching they began to spin, and eleven 
ounces of silk were procured from four thousand cocoons. 
After repeated trials, this lady had become convinced that 
silkworms could not safely be fed on lettuce leaves for a 
lon^r period than three weeks ; as on persisting further in 
their use» the greater part of the worms died without forming 
their cocoons. Some, indeed, possessed sufficient vigor to 
spin and to produce perfect and well-formed balls, even when 
lettuce leaves had constituted their only food. Reasoning 
£rom this fiict, Miss Rhodes was brought to suspect that the 
premature mortality of her brood was not altogether occa- 
sioned by the unwholesome nature of the aliment on which 
they had fed^ but might be owing, to some extraneous circum- 
stance; and further observation led her to the conclusion 
that it was the coldness of the lettuce leaves rather than any 
inherent property which made them detrimental. This lady 
bavmg thence suggested that if the worms were kept in a- 
higher temperature, they might be successfoUy supported 
through their lives on lettuce leaves, general Mordaunt 
caused a considerable number to be hatched and reared in 
his hpt^bouse. These were fed entirely on lettuce leaves ; 
they throve and went through all their mutations as satis&c- 
torily as if fed with their natural nourishment ; scarcely any 
among them died, and th^ number and quality bf the cocoons 
that were gathered proved the entire success of the experi- 
ment If a solitary trial be sufficient to establish a fact, this 
must certainly be satisfactory to those who consider it desi- 
rable to natundize silkworms in this country, where, owing 
to the inequality of seasons, the appearance of mulberry 
leaves must always be uncertain in regard to time. Lettuce 
leaves have an advantage. over other vegetables which have 
been offered as substitutes for the mulberry, that they may 
be gathered in wet weather without themselves being wetted, 
as a lettuce, once cabbaged, resists the entrance of all 
moisture within ; and the heart bein^ always perfectly dry, 
insures nourishment to the worm, free from that moisture 
which is always found ^ afect it injuriously. 

Mrs. Williams, an earlier correspondent of the society 
whose ** Transactions*' have been quoted, fives a very minute 
and copious account of the various trials which sne made 
€f vegetable substances as substitutes fi)r mulberry leaves. 
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Having hatched her brood in severely cold Weatiier, when 
even lettuces were not easily procurable, she offered to her 
worms the tender parts of blackberry leaves, and relates that 
the worms ate them greedily. She next presented to them 
yoimg leaves of the elm? and reports that equal success atp 
lend^ this trial : encouraged by these facts, she then suc- 
ceeded in causing the insects to feed on the leaves and flow- 
ers of the sweet cowslip and primrose. But meanwhile the 
roulberiry had put forth its leaves, and having procured soma 
of these for her brood, it was thencefbrth vain to o^r them 
any other kinds of food : all were rejected ; and another 
proof was a^rded, that the mulbeny tree, which no other 
msect will attack, is alone adapted to the natural desires of 
the sUkworm. Mrs. Williams records one peculiarity which 
discovered itself throughout her investigation ; by no means 
could the worms be brought to touch any flower of roseate 
hue. Pinks, roses, sweet-williams, polyanthuses, were each 
in turn ofiered by this persevering lady, and were all rejected 
without hesitation. It is proper to remark, that these experi* 
ment9 of Mrs. Williams are not confirmed bv those of any 
other perjspn* but, on the Contrary, that Miss Rhodes was uo* 
successful in^ every endeavor to repeat them, and succeeded 
only in reconcilijig her silkwcnms to the use of lettuce and 
spinach. 

Attempts to discover a jinubstitute for the mulberry are not 
entirely abandoned even at fi^e m^n\ time. It is recorded 
in Hie ^Bulletin Universel, for I^^* ^^t mademoiselle Coge 
of Epinal has used vnthsuccei^ the leaves of the scorzonenT 
(vipisjr-grass) for the nourishment x>f silkworms. The sDk 
product by worms fed ofi this leaf js represented to be in 
no TeBpe$t jniferiOT tf> that ttota wo^ii)^ kept on the natural 
food. 

NotwithftfaiadJng, however, tiiis last annoqncement, and 
the partial succet^ j9o frequently recorded as attending the 
substitution of the lettuce, all practical cultivator? of silk 
continue to be convixvc44 tha.t it would be upprofitable to 
feed their worms on any s^ye their natural nourishment; and 
the most intelligent writers opi the subject approve the prac- 
tice of desjtrpying, as useless, finy worms, which through ill 
management ipay be hatched b^pre the mulberij tree foft 
put fS^ iea,v,es ^s^fficient for their support 

R^ei4 attetnp^ which have beeii jnade to "Tear .silkworms 
in {)ngl9Jid do not o^r much encouragement to the pursuit, 
excejpt as matter of fipmsement ^$ome pairs of /sdlk stock? 
ings irf" good quality are to be see? in the gallefy of ** The 
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Nvtknal Repautoiy,^ woven from silk of heme production. 
the worms whidi spun ^fais were reared by Mrs. Allen of 
Wandsworth, the result of whose careful observations on this 
subject has been obtained. 

The difficulty of procurmg a sufficient and continuous 
supply of proper food was £e reason why this lady was 
oUiged to relinquish a pursuit in which she had taken much 
pleasure fi>r ^ur successive years. 

Mrs. Allen's testimcmy strongly corroborates the necessity 
of extreme cleanliness in preserving the health of the worms. 
The most scrupulous attention seems to have been paid by 
her to this particular, as .^i^eU as to the dryness of the leaves, 
and the temperature of the apartment wherein the insects 
were reared and set to spin ; and yet a very great mortality 
was always experienced among them, scarcely more than one 
in &ve of the worms that were hatched comin£[ to maturity 
and forming their cocoons. Of these it required 1000 to fur- 
nish an ounce of reeled silk, the floss being equal to a quar- 
ter of an ounce more. The cocoons were gathered in eight 
days from their commencement, and in eight days more were 
wound offi No necessity hence arose ibr destroying the 
vitality of the insects to prevent their piercing the oalls. 
The chrysalides being placed in bran, in due time became 
motha and produced eggs, each, female furnishing between 
S00aad400. 



• CHAP, vm, 

ATTEMPTS TO PRODUCE SILK FROM DIFFERBNT ANIMATE 

CREATURES. 

The Spider.— Diicovery by. Mods. Bod.— Maitner of Spidery producing 
their Web. — Power of pioducinff this of various Degrees of Tenuity. — 
Great number of Fibres eomposipg one Filament.— Different Kinds of 
Thread8.--8pider Bags.— Silk made fl-om these by M. Bon.— Manner of 
its Preparation.— Great Comparative Advantages adduced by M. Bon. — 
His Spider Establishment.— Investigations by Reaumur. — His Objections. 
— Small Produce of Silk from Spiders. — The Pinna.— Description. — Deli<> 
eaey of its Threads. — Reaumur's Observations. — Sfrinliing Organ of the 
Pinna. — Manner of forming its Thread.— HoW different from that of 
Land. Insects. — Power of Continually producing new Threads.^— ** The 
Pinna and its Cancer Friend."— Nature of their Alliance.— Manner of 
taking the Pinna. — Its Threads known to the Ancients.- Peculiar 
Qualities of this Material. 

The useful properties possessed by the produce of th6 silk-. 
'wwm, and the value which it has acquired among civilized 
Gommunitiesl, have, at various times, led ingenious men to 
0eek among the works of nature for other su&tances, which| 
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presenting amiearances analogous to that beantiM filament, 
might be made equally ccmducive to hnmaa conTenience and 
adonunent 

Some species of spiders are known to possett the power of* 
not merely fi>rminig a web, but also of spinning, for the pro- 
tecticm of their eggs, a bag somewhat similar inform and 
substance to the cocoon of the silkworm. At the commence- 
ment of the |a0t century a method was d^covered in France 
by Monsieur Bon, of procuring silk from these spiders' bags, 
and its use ^n^ attempted in the manuftusture of 0everal ar- 
ticles, ^e following particulars are gathered fVom a disser- 
tation published at the time by M. Boh, 4nd also from papers 
on the subject inserted in the volumes of the Royal Academy 
for the years 1710 and 171L 

Spiders are usually classed according to their difference of 
color, whether black, brown, yellow, &c.,.or sometimes by 
the number and arrangement of their eyes : of these organs 
some possess no fower than ten, others eight, and o&ers 
again six. M. Bon has, however, noticed only two kinds of 
silk spiders, and these he has distinguished from each other 
as having either long or short legs, the last variety producing • 
^he Anest quality of raw silk. According to this ingenious 
observer, the silk formed by these insects is equally beautiful, 
strong, and glossy with that formed b^ the bombyx. The 
spider spins minute fibi^ from fine papillie, or small nipples, 
placed in the hinder part of its bod^^ These papillie serve 
the office of so many wire-drawing irons, to Rn-m and mould 
a viscous iiquor, which after being drawn through them dries 
Ofi exposure to the air, and forms the silk. 

The celebrated natul»list M. Reaumur, who likewise be-* 
stow^ considerable attention on these insects, discovered 
that each of their papills consists of a numl>er oP smaller 
ones, so minute as not to be discernible, and only made evi* 
dent by the effects produi^. If the body of the spider be 
pressed between the fingers, ti^e liquor from which the threads 
are formed floivs into the papiilaB, by applying the finger 
iagaijjfit which, distinct tljreaas mcar Jlje^i be drawn out 
tiirough the several perforations of each' papUlpe. These 
threads are too fine to be counted with any accuracy, but ij 
is evident that very many are sent forth from each of t3^q 
larger papillae. This fiict tends to explain the power possess^ 
ed by the spider of producing tliteads having different de- 
grees of tenuity. By applyjng more or fewer of these pa- 
pilleB against the place whence it beging its >veb, t^e wMtder 
joins into one thread the almost imperccptlMe individual filais 
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tnclltd wlikii it draws fh>m its hb&y ; th^ i^ize ot this thread 
being dependent ori tl^e nnmber of* nipples employed, and reg- . 
ttlated by that instinct which teaches the creatures to make 
choieeof the degree of ex&ity most appropriate to the work 
wherem it is about to engage. M. !Bbn was able to distin- 
guish fifteen or twenty fibre? in a single thread, while Reau- 
mur relates that he has often counted as many as seventy or 
eighty fibres thrdugh a microscope, and perceived that there 
were yet infinitely more than he could reckon ; so that he be- 
lieved himself to oe far within the limit of truth ill computing 
that the tip of each of the five papillai furnished 1000 sepa- 
rate fibres: thus supposing that one slender filament of a spi- 
der's web i« made tip of 5000 fibres!* 1 = 

The threads produced by spiders are of two kinds. The 
first, which serves only to fcwm the web which the insect 
spr^s to entrap its prey, is very firagile ; while the second, 
which is used to inclose the eg^s of the female, is much 
stronger, thus affi»rding to them shelter from cold, and pro- 
tection fi-om other insects which might otherwise destroy 
them. The threads are, in this operation, wound very loosely 
round the eggs, in a shape resembling that of the cocoon of 
the silkworm, after it has been prepared and loosened for the 
distafi! When first formed, the color of these spiders' bags 
is gray, but, by exposure to the air, they soon acquire a 
blackish hue. Other spider bags might probably be found of 
other colors, and affording silk of better quality, but their 
scarcity would fender any experiment with them difiicnlt of 
^ accomplishment ; for which reason M. Bon confined His atten- 
tion to the bs^s of the common sort of the slRirt-Iegged kind. 

These always form their bags in some place sheltered froai 
the wind and rain, such as the hollow trunks of trees, the 
comers of windows or vaults, or under the eavei^ of houses. 
A quantity of these bags was collected by M. Bon, fi^m which 
a new kind of silk was made, said to be in no respect inferior 
to the silk of the bombyx. It took readily all kinds of dyes, 
and might have been wrought into any description of silken 
fabric. M. Bon. had stockings and gloves made frpm it, some 
of which he presented to the Ro3raI Academy of Paris, and 
others he transmitted to the Boyal Society of London. 

This silk was prepared in the following manner : — Twelve 
or thirteen ounces of the bags Were beaten with the hand, or 
by a stick, until 4hejr were entirely fi'eed front dust They 
were next washed m warm water, which was continually 
- • ' • ■ - ^ 
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changed, until it no longer became clouded or discolored by 
the Ings under process. After this they were steeped in a 
]arffe quantity of water wherein soap, saltpetre, and gum- 
arabic had been dissolved.^ The whole was then set to boil 
over a |fentle fire during three hours, after which the bagB 
were rinsed in clear warm water to discharge the soap. 
They were finally set out to dry, during some days previous 
to the operation of carding,' which was Sien performed with 
cards differing from ihose usually employed with silk in be- 
. ing much finer. By these means silk of a peculiar ash color 
was obtained, which was spun without difficulty. M. Bon 
affirmed that the thread was both stronger and finer than 
common silk, and that therefore fiibrics similar to those made 
with the latter material might be manu&ctured from this, 
there being no reason for doubting that it would stand any 
trials of the loom, after having undergone those of the stock- 
ing frame. 

The only obstacle, therefore, which aimeared to |nrevent 
the establishing pf any considerable manuracture firom these 
spider bags was the difficulty of obtaining them in sufficient 
abundance. M. Bon fencied that this objection could soon be 
overcome, and that the art of domesticatmg and rearing spi- 
ders, as practised with silkworms, was to be attained. Car- 
ried away by the enthusiasm of one who, having made a dis- 
covery, pursues it with ardor undismayed by difficulties, he 
met every objection by comparisons, which perhaps were not 
wholly. and strictly founded on fact. Contrasted with the 
spider, and to favor his arguments, the, silkworm in his hands 
made a very despicable figure.- He affirmed that the female 
spider produces 600 or 7(X). eggs ; while of the 100, to which 
number he limited the silkworm, not more than aae half 
were reared to produce balls. That the spiders hatched 
spontaneously, without any care, in the months of August and 
September;. that the old spiders dying soon after they have 
laid their eggs, the young ones live for ten or twelve months 
without fo(Kl, aQd continiie in their ba^ without growing, 
until the hot weather, by putting their viscid juices in motion, 
induces them to come forUi, spin, and run about in search of 
food. 

Mons. Bon flattered himself by this partial comparison, that 
if a method could be found of breeding young spiders in 
apartments, they would furnish a much greater quantity of 
ba^ than silkworms. Of about 700 or 800 young spiders 
which he kept, hardly one died in a year ; whereas, accord- 
ing to this gentleman*! estimate, of 100 silkworms not forty 
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lived to fpjtm their eococHisu His spider estal^iafainent was 
managed in thefoHowingvixumner : — ^haVing ordered all the 
l^ort-Ieffged spiders which could be ccdlected by persons em- 
ployed ror the purpose, to be brought to him, he inclosed 
them in paper coffins and pots ; these were covered with par 
pers, which, as well as the coffins, were pricked over their 
sur&ce with pin-holes to admit air to the prisoners The in- 
sects were duly fed with flies, and after some time it was 
found on inspection that the greater part of them had formed 
their bag& This advocate for the rearing of spiders contend- 
ed that spiders' bags affi>rded much more silk m^ proportion to 
their weight than tiiose of the silkworm ; in proof of which 
he ob6er\^, that thirteen punces yield nearly four ounces of 
pure silk, two ounces of which were sufficient to make a pair 
of stockings; whereas%stockings n\ade of common mlk were 
said by him to weigh seven or eight oiinces. 

Some persons h^ imagined- that the spider was venomous, 
and that this evil quality extended to the silk which it pro- 
duced. Minis. Bon cbnwated this prejudice by the assertion, 
that he had several tknesbeen bitten by spiders, when no in- 
jury had ensued ; Imd that the silk, «o far from being per* 
nicious, had been found efficacious in stanchii^ and healings 
wounds^ its natural gluten, acting as a kind of balsam. De- 
termined upon extracting every possible good frpm this his 
favorite pursuit, he subjected the slider silk to chemical 
analysis, and ^obtained from it a volatile salt^ preparing 
which in the same manner used for the gtUt<B AnglicaiM^ 
once so femous all over Europe, he produced drops which, 
as he believed, possessed greater efficacy than even these : 
he called this preparation Montpelier drop^ and recommend- 
ed its application in all lethargic diseases. 

The Koyal Academy of .Paris having considered the sub- 
ject deserving of investigation, appointed M. Reaumur to in- 
quire into the ufierits of this new silken materiaL In the 
course of his examination this naturalist discovered many se- 
rious objections, the narlration of which will, show the mex- 
pediency of M. Bern's {urqiected establishments. MonsL 
Reaumur urged that the natural fierceness of spiders render* 
ed them wm>lly unfit to be bred and reared together. On 
distributing 40()Q or 5000 into ce^s, in companies of firom 50 
to 100 or 200, it was found that the larger spiders quickly 
kflled and ate the smaller, so that in a short time the- cells 
were d^)opulated, scarcely more than one or two being 
found in eadi celL To ^is propensity fat mutual destruo* 
tidn, M. Reaumur ascribes the scar^ly of spiders in compari- 

N - • ^ 



140 tltX MANVFACTtrXB. PAST IZ« 

son with the vast nuniber of eggs which they produce. But 
if even it were possible to change their warlike nature and 
bring these insects together in peaceful community, there 
are other objections to deter from the attempt. 

M. Reaumur affirmed, that the silk of the spider is inferior 
to that of the silkworm, both in lustre and strength, and that 
it produced proportionally less material available to purposes 
of manu&cture. All this^as satisfactorily (Nroved ; although 
in his reasoning some little exaggeration was likewise em- 
ployed in opposition to the coloring of M. Bon: The thread 
of the spider^s web was found capable of sustaining a weight 
of only two grains without l^reakingr ; and the filament of the 
ba^, although much longer than liiis, could only sustain 
thirty-si^ grains, while that of the silkWbrm will support a 
weight of two drachms and a half ** Thus five" (fi)ur 1) 
** threads ^f the spider," said M. Reaumur, *' must be brought 
togetiier to equal one thread of the Silkworm." Now it is 
impossible that these should be applied so justly over one 
another as not to leave little vacant spaces between them, 
whence the light will not be reflected ; and, consequently, 
a thread thus compounded cannot equal in lustre a sohd 
thread. It iis another great disadvantage of the spiders* silk; 
that it cannot be wound oflfthe ball like that of the silkworm, 
but must necessarily be carded ; and therefore its evenness, 
which contributes so materially to its lustre, is destroyed. 
That this efi!ect was in reality produced, isibrther confirmed 
by the testimony of M. le Hire» who, when the stocking of 
M. Bon were presented to the Royal Academy, immediately 
noticed their want of lustre. 

Another objection urged bv M. Reaumur against the rear- 
ing of spiders was the small quantity as well as deficient 
qimlity of the silk they produce. In making a comparison in 
this re^ct between them and the silkworm, extreme cases 
were taken, that the conclusion might be rendered more 
striking. "The largest copoons," said this naturalist, " weigh 
four and the smaller three grains each ; spiders' bags do not 
weigh above one grain each, and, after being cleared of their 
dusChave lost two thirds of this weight" He calculated, 
therefijre, that the wOTk of twelve spiders (mly equals that of 
one silkworm ; and that n pound (^ silk would require for its 
production 27,648 insects. Biit as the tegs are wholly the 
work of the females, who spin them as^ a deposit for thehr 
eggs, it follows that 55,296 spiders must be reared to yield 
one pound of silk; yet even this will be obtained fi-om only 
the best spiders, those krge ones oidinar^y seen m garden^ 
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^Lc yieldii^ not more than a twdf^ part jthe silk of the 
other& The wojrk of 280 of these would, therefore, not 
yield more silk than the produce of one iiuiustrioua silkworm, 
and 663,552 of them would furnish only one pound of silk! 
This latter calculation is however decidedly erroneous in its 
several steps, and appears rather to be a flight of the imagi- 
nation than the result of sober induction; The advantages 
of the culture of silk from the silkworm, when compared with 
its production from spiders, are so prodigious, and at the 
same tiqfie so evident, that to prove the futility of M. Bon's 
scheme needed not the aid of exaggeration. 

Human ingenuity has been somewhat more successfiilly 
exercised in seeking, many feet below the Surface of the 
ocean, for slender filaments, the produce of an animal in ^d- 
most a vegetative state of existence. 

The ptnrta belongs, like the common edible muscle, to the 
order or the vermes tesiaeea. The animal is a limax, its 
shell is bivalve, fragile, and furnished with a beard; the 
valves hinge without a tooth. The pinna does not fiusten 
itself to rocks in the same situation as the muscle, but sticks 
its sharp end into the mud or sand, while the rest of the riiell 
remains at liberQr to open in the water. In common witii 
the muscle, it has the power of spinning a viscid matter 
from its body, in the manner of the. spider and caterpillar. 
Although the pinna is vastiy larger than the muscle, its at^U 
being often found two feet^^ng, the threads which it pro- 
duces are much more delicate and dender thah those of the 
muscle« and scarcely ififbrior in fineness and beautv to the 
single filament of the comparatively minute silkworm. 
Threads so delicately thin, as may readily be imagined, do 
not singly possess much strength; but the littie power of 
each is made up bv the aggregate of tiie almost infinite num- 
ber which each fisn puts forth to secure itself in a fixed situa- 
tion, and to preserve it against Ihe rolling of the waves. 
The threads are, however, similar in their nature to those of 
the muscle, difiering only in their superior fineness and 
greater length. These fii^ have, therefore, been distin^ish- 
ed by some naturalists, the one as the silkworm, the other as 
the caterpillar of tiie sea. 

It was alwa3rs well known ^at muscles have the power of 
afiixin^ themselves either to rocks or to the shells of one an- 
other, m a very firm manner ; yet their method of efiecting 
this was not understood until explained through the accurate 
observations of M. Reaumur. He was the first natundist who 
sscertamed that if, by any accidi^at, the animals were torn 
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Ctota their hold, they poesessed the power of sobttitutiiiff 
other thi^eiids for those >yhich had been broken' or injured 
He found that if muscles, detached firom each other, were 
I^aced in any kind oi vessel and then plunged into the sea, 
they contrived in a very short time to &tea themselves 
bo^ to the sides of the vessel and to one another's shells : in 
this process, the extremity of each thread seemed to perform 
the office of h hand in seizmg upon the body to which it 
would attach itsel£ ^ 

The threads issue from the shell at that part where it 
naturally opens, uid, in affixing themselves to aqy substance, 
form numerous minute cables, by aid of which the fish 
steadies itself in the water. Each animal » fiimkhed with 
an or^fan, which it is difficult to designate by any name, 
since it performs the office of so many iiiembers, and is the 
cmly indicator (^ the existence of vital powers in the crea- 
ture. It is by turns a tongue, an arm, and sometimes a leg. 
Its shape resemUes that of a tongue, and it is, therefore, 
most frequently called by that name. Whenever the Sak 
reauires to change its place, this member serves to drag its 
body ^rward, toother with its cumbrous habitation : in per- 
forming its journey, the ^rtremity o£ this organ, which may 
then be called u leg, is fixed to some solid body> and bemg 
then contracted in its length, tl^ whole fiah is necessarfly 
drawn towards the qx)t where it ^las fixed itself; and by a 
repetiti(m of these movements, the animal arrives at its cust- 
tinatioQ. It is not often that the e/rgan is put to thn use, as 
the pinna is but little addicted to locomotion: some natu- 
ralists indeed aiSirm that it is always statiimary. The use to 
which the tongue is most freipiently appHed is that of spin- 
ning the threads. Although this l!ody is flat, 9Xkd similar in 
form to a fx»^e through the greater part of its length, it 
becomes cylindrical about the base or root, whm« it is mudi 
nnaller than in any other part: ut this Iowot end are several 
ligatures of a muscular nature, which hold the tongue firmly 
fixed against the middle c^ the shell ; four oi these cords are 
very apparent, and serve to move the toj^e in- any direction 
according to the wants of the fish. Throuigh the entire 
length of this member there runs a slit, which pierces very 
deeply into itd substance, so as almost .to div^ it into two 
longitudinal sections ; this slit pei£mns tiie office of a canal 
for the liquor (^ which the threads are formed, and serves to 
mould them into their proper form : this canal appeus exter- 
nally like a small crack, beinff almost covered by the fle^ 
fiom either side, but intemaUy it is muc^ wider, and is sur- 
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jToondad by circular fibres. The channel thus formed ex* 
tends regularly from the tip to the base c^ the tongue, 
where it partakes of the form of the member tmd becomes 
cylmdric, forming there a dose tube or pipe in which the 
canal terminates. The viscid substance is moulded in this 
tube into the form of a cord, dmilar to the threads produced 
firom it, but much flicker, and from this cord aU the minute 
fibres issue and disperse. The internal surface of the tube 
in which the large cord is formed is furnished with glands 
for the secretion of the peculiar liquor employed in its pro- 
duction, and which liquor is always in great abundance in 
this animal as well as in muscles. 

Reaumur observed, that although the workmanship^ when 
completed, of the land and sea annnals, is the same, the man- 
ner of its production is very dififerent Sjnders, cateipillars, 
and the like, form threads of any required lehph, by making 
the viscous liquor of which the filament is formed pass 
throu|rh fine perforations in the organ appointed for this 
q[>innmg. But the way in which muscles form their thread 
is very difierent;* as the former resembles the work of the 
wire-drawer, so does the latter that oi the founder who casts 
metals in a mould. The canal of the organ destined for the 
muscle's spinning is the mould in which its thread is cast, 
and gives to it ita determinate length.'" 

Reiguimur learned the manner of the muscle performing 
the operation of ginning by actually placing some of these 
fish under his constant inspection. He kept them in his 
apartment in a vessel filled with sea water, and distinctly 
saw iheni open their shells and put forth the tongue. They 
extended and cohtracted this organ several times, obtruding 
it in every direction, as if seeking the 'fittest place whereon 
to fix then* threads. After these trials had been aden re* 
)>eated, the tongue of one was observed to remain for some 
time on the spot chosen, and being then drawn back with 
great quickness, a thread was very easily discerned, fastened 
to the place: this operation was repeated^ until all the 
threads wer« in sufficient number, bUe fibre being produced 
at each movement of the tongue. 

The old threads were found to di^ materially firom those 
newly tpon, tiie latter being whiter, noore glossy, and more 
transparent than the former, and it was thence discovered 
that It was not the office of the tcmgue to transfer the old 
threads one by one to the new -spots where thisy were fixed, 

♦ Mem. Acad.' Par. 1711. 
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which ootine M. Reaumur had thought was pursued. The 
old threads once severed from the spot to which they had 
been origloally fixed were seen to be useless, and that every 
fibre employed by the fish to secure itself in a new position 
was produced at the time it was required ; and, in short, that 
nature had endowed some fish, as well as many land insects, 
with the po^ifer of spinning^threads, as their natural wants 
and instincts demanded. This &ct was established incontro- 
vertibly by cutting away, as close to the body as they could 
be saibly separated, the old tiireads, which were always re- 
placed by others in as short a space of time as was employed 
oy other muscles not so deprived in fixing themselves. 

** The pinna and its cancer firiend" have on more than one 
occasion been made subjects for poetry. There is doubtless 
some foundation fc^ the ^ct of the mutual alliance between 
these aquatic friends which has be^ thus celebrated ; yet 
some slight colcnrinff may have been borrowed from the re- 
gions o( fimcy to a£>m the verse, and even the prose history 
of their attachment may be ejqweed to the same objection. 

These fish are found on the coasts of Provence and Italy, 
and in the Indian ocean. The largest and most remarkable, 
species inhabits the Mediterranean sea. 

The scuttle-fish,* a native of the same seas as the pinna, 
is its deadly foe, and would quickly destn^ it, if it were not 
for its fiuthfiil ally. In common with aU the same species, 
the pinna is without.the organs of sight, and could not, there- 
fore, unassisted, he aware of the vicinity of its dangerous 
enemy. A small animal of the crab kind, itself destitute of 
a covering, but extremely quick-sighted, takes refijge in the 
shell of me pinna, whose strong calcareous valves a^rd a 
shelter to her gue^ while he m&es a return for this protec- 
tion by goin£^ forth ia search of prey. At these times the 
pinna opens her valves to a^rd bun egress and ingress : if 
the watchful scuttle-fish now approach, ^e crab returns im- 
mediately wkh notice of the danger to her hostess, who, 
timely warned, shuts her door a^ keeps out the enemy. 
When the crab has, unmolested, succeeded in loading itself 
with provisions, it gives notice by a gentle noise at tiie open* 
ing of the sheila and when admitted the two firiends feast 
together on the fi'uit of its industry. It would appear an ar- 
duousy nay» ahnost an impossible task, for the demcelessmnd 
diminutive crab, not merely to elude its enemies and return 



* This tpedea is Um OctopodiA, wHh eigfbt arms eonnectecTat thetr bot 
loms by a piembrane : it is Uw Polypus of Pliny. 
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home, but likewise to obtain a supply of |)^vender sufficient 
to satisfy the wants of its larger companion. The lowing 
different account of the nature of this alliance is much more 
in agreement with probability :— 

Whenever the pmna ventures taopen its shell, it is imme- 
diately exposed to the attacks of various of the smaller kinds 
of fish, which, finding no resistance to their first assaults, ac- 
quire boldness and venture in. The vigilant guard, l^ a gen- 
tle bite, gives notice of this to his companion, who, upoa this 
hint, closes her shell, and haying thus shut them in makes a 
prey of those who had come to prey upon her : when thus 
supplied with food, she never fails to share her booty with so 
useful an ally. 

We are told that the~ sagacious observer Dr. Hasselquist, 
in his voyage about the middle of the last centuiv to l4des- 
tine, which he undertook for objects connected with the ftudy 
of natural history,^ beheld this curious phenomenon, which, 
though well known to the ancients, had escaped the atten- 
tion of the modems. 

It is related l^ Aristode* that the pinna keeps a guard to 
watch for her, which grows to her mouth, and serves as her 
caterer : this he calls pinnof^ylax, and describes as a litde 
fish with claws like a crab. Pliny observes,^ - that the 
smallest species of crab is called the (Hnnotores, and being 
from its diminutive size liable to injury, has the prudence to 
conceal itself iA,the shells of oysters. In another place he 
describes the pinna as of the genus of shell-fish, with the 
further particulars that it is foupd in muddy vraters, always 
erect, and. never without a companion, called by some pinno- 
tores, by others^ pinnophylax ; this, being sometimes a small 
squill, sometimes a crab, which remains with the pinna fix 
the sake of food. 

The description of the pinna by the ixreek poet Oppianus, 
who flourish^ in theseccmd century, has been thus given in 
English verse :— ^ ' 

"The pinna and the erab together dvi^ll. 
For mutaal succor in one comnion frtiell ; 
They both to gain a livelihood combine, ~ , 

That takes the prey, when this has given the nifik ; 
Prom hence this crab, above his fellows (hmed, 
By ancient Greeks was Pinnotbres named." 

It is said that the .pinna fiutene itself so strongly to the 
rocks, that the men who are employed in fish^ it are 
obliged to use considerable force to oreelk the tuft of threads 

• Hist. lib. V. e. IS. t Libw ix. «. fiS. 
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by which it is secured fifteen, twenty, and sometimes thirty 
feet below the surface of the sea. 

The ishennen at Toulon use an instrument called a crarap 
for this curious pursuit This is a kind of iron fork, whose 
prongs are each about eight feet in length and six inches 
apart, and placed at right angles to the handle, the length of 
which is regulated by the depth, of water. The pinne are 
seized, separated from the rock, and raised to the surfiice by 
means of this instrument 

The threads of the pinna have from very ancient times 
been employed in the manufacture of certain fabrics. This 
material was well known to the ancients, as some suppose, 
under the name of byssus,* and was wrought in very early 
times into gloves and other articles of dress and ornament 
It appears Uiat robes were sometimes made of this produce, 
since we learn from Procopius that a robe composed of byssus 
of the pinna was presented to the satraps c^ Armenia by the 
Roman emperor.f 

A writer of the year 1782 evidently refers to the pinn« 
marimB, when he says, ** The ancients had a manufacture of 
sUk, and which, about forty years ago, was revived at Tarento 
mid Regio in the kingdom of Naples. It consists of a strong 
brown silk, belonging to some sort of shell, of which they 
make caps, gloves, stockings, waistcoats, &c., warmer than 
the woollen stuf&, and brighter than common silk. I have 
seen such kind of silk in shells n^self j I think it was of the 
pecten kind, but cannot be sure.'^- 

Several beautiful mann&ctures are wrought with these 
threads at Palermo. They are in many places the chief ob> 
ject (^ the fishery, and the silk is found to be excellent 
The produce of a considerable number of pinme is required 
to make only one pair of stockings. The ddicacy of this 
sinjgular thread is such that a pair of stockings made of it 
can be easily contained in a snuff-box* of ordinary size. 
Some stockings of this material were presented, in the year 
1754, to pope Benedict XIV. ; and, notwithstanding their ex- 
treme fineness, were found to protect the legs alike from 
cold and heat Stockings and gloves of this production, 
however thin, are too warm for common wear, but are es- 
teemed useful in gouty and rheumatic cases. This great 
warmth of the byssus, like the simikr quality in silk, results 
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* Note D D. t Proeopicw 4e Edif. lib. iii. c i. 

4 The Tounc Gentleman and Lady*! Pbilotopby. By BeiUtmin MMitin, 
. lii. p. IW. 
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probaUy firom both being: imperfect conductors of h<9at as 
well as of electricity. 

It is not probable that this material wiU ever be obtained 
in much abundance, or that it will cease to be a rarity, ex* 
cept in the places of its production. It is never seen in Eng- 
land save in the cabinets of the curious. 

The appearance and general characteristics o£ the produce 
of the pinna, the epider, and the- silkworm, are so siinilar, as 
to have acquired ror them one generic name. If aU their 
ccHistituent parts be alike, it forms another among the numer- 
ous subjects for surprise and admiration, excited by contem- 
plating the wonderiul works of nature, that the sain& silky 
principle can be alike elaborated from the fish, th^ fly, and the 
mulberry leaf* 

* Note E B. 
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PART in. 

ON THE MANUFACTURE OF SILK. 

CHAP. I, 

RBELIirO. 

Arrangement of Filature.— S^Miration of dtflferent Kindiof Oocooni.— De- 
•crimion of Reel. — Manner of Reeling.— Ck>natruction and Proportions 
of Reel regulated by Law in Piedmont.— Precautions.— Size of Tbreadm. 
—Regulation of Temperature.— Waste Silk.— Quantity reeled in a given 
time.— Mode of ascertaining Hneoesa of Thread.— Spun Silk.— Fleuret. 
—French inferior to Italians fn the Art of Reelinff.— Regulations and 
Restrictions in Piedmont.— Their Oiq;>res8ivenes8 and Impolicy. 

In countries where silk is produced^ the windings of co> 
coons is generally pursued as a business distinct from that of 
rearin? me worms ; and the silken balls become an article 
of trade so soon as the indect within has been deprived of vi- 
tality by some one of the means already described. Some- 
times, indeed, this jHrocess also is left to be performed by the 
purchaser. 

The buildinff designed for a filature should be lofty ; open 
on one side ana acc^sible to the rays of the sun, while it is 
walled on the other side as a^dielter from cold winds. A free 
passage ^ould be afiorded to the steam arising fhxn the 
boilers, which vessels should be disposed in rows on either 
side of the building; by which arrangement the superintend- 
ant can readily overlook the whole number. 

Before the cocoons can be reeled, it is necessary to sepa- 
rate them firom their outward floss. This is very expedi- 
tiously done by opening the floss at one end, and protruding 
the cocoon, or hard, compact baU, which is to be reeled. 

Although previously to selling his cocoons the voider is by 
law obliged tp separate the soufflons and penforated cocoons 
from the others, there will yet always remain some of these, 
which, added to the dupions and choquettes, amount to about 
ten per cent of the wh<^e number. It is of great conse- 
quence tJiat the cocoons dumld at this time be carefully 
classed, according to their qualities,, as each separate class 
requires i|, diflerent treatment in reeling, both as regards the 
heat applied and the rapidity of winding. 

Good cocoons, white as well as 3rellow, are the easiest 
wound. Cocalons call for the greatest care and skill : they 
require to be placed in cooler water tlum the others, and 
then, in the hands of an expert winder, as good silk may be 



produced from them m from the rest Elzperienced reelsra 
must likewise be eoiployed Sx dupions and choquettes, which 
both require the «{iplicatioo of hotter water than good co- 
in Piedmont, where eilk of the best qaalit; is produced, 
the jHoceee of reeling has long been conducted by the em- 
ployment of a machine similar to the drawing here giveni 






a a copper boiler about 18 inches long, and tix inches 
set in brickwork, ao as to admit of a charcoal fire b^g 
beneath it: if other fuel be used, a Bmall flue or diiin- 
ney must be added to carry away the smoke. B B is a stout 
wooden frame whereon the several working parta (rf the reel 
are supported. D reprelenls the reel on which the silk is to 
be wound ; a is the layer which directs the position of the 
threads in their passage to the reel ,' A c is the wheel-work 
which gives motion to this lajer. The reel D is merely a 
wooden spindle, turned bj a crank handle at one end, an^ 
having feur arms mortised at each ead within the frames 
These arms support the . four batteiu or raiis on which the 
silk is woiud. The rajls, which are parallel to the azia, are 
placed at such a distance from it, that they maj produce a 
akein of proper size by the winding of the silk upon them- 
They are usually so diapoeed- as to pass tluou^ the space of 
one yard at each revolution. One d' each ol the two seta 
of arms is tnftde with hinges to Ibid in the middle of ita 
length, in order that the rul which these two anus support 
may fiJl in or apjiroach the centre as occasion may tejmre : 
this, by diminishiuff the size of the reel, allows the skems of 
ailk to be readily sUj^ied off when the winding is comideted. 
At the end dppoeite to the handle of the wooden qundle, 
and within the name B, there is placed a wheel with tweo^- ' 
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two teetht giving motion to another wheel c, which his about 
double that nundb^ of teeth, and is fixed on the end of the 
inclined axis c 6; this, at the opposite end, haa a wheel 6 of 
twenty<rtwo teeth, which gives motion to a horizontal cog- 
wheel of tlurty-five teet£ This last wheel turns upon a 
fixed pivot in the firame» and has, near to its penphery or 
outer rim, a {hu, to which the wooden rail or layer a is at- 
tached. The opposite end of this rail plays in a mortise or 
opening made in the firame R This layer is furnii^ed at 
equfd custances from the frame with two wire loops or eyes, 
through which the silk threap are passed in bemg wound. 
Now, if motion be ffiven to the horizontal cog-wheel by 
means of the other wheels and inclined^ axis, when the han- 
dle of the reel is turned, it is- evident that this will cause the 
layer likewise to move to and fro, directing the threads 
which pass through its wire e3res alternately to the right and 
left, through a range equal to the diameter of the horizontal 
cog-wheel to which it is attached. 

The iron bar e, which h fixed over the centre of the boiler, 
is pierced with two hoks,' through which the threads are led 
in their passage from tne boiler to the layer. 

If the thread of each cocoon were reeled separately, it 
would, firom its extreme tenuity, be wholly unfit for the pur- 
pose of manufacture: several threads are therefore reeled 
together. The cocoons which are .to be wound being put 
into the hot water contained in the boiler A, the gummy 
matter which they possess is softened, so that the unwinding 
of their threads is facilitated, and at the same time the fibres, 
which are hrou^t together in the reeling, adhere, and fi>rm 
one strong and smooth thread. 

In the process of reeling, as ofl^n as the thread of any 
single cocoon breaks, or comes to an end, its place is supplied 
by another ; so that the same number is continually kept up, 
and a thread of the same substance may be continued to any 
length. The single filaments which are thus from time to 
time added are not joined l^ tying, but are simply laid on 
the compound thread to which they wfll adhere hj their gum, 
and the ends being extremely fine do not occasion any per- 
ceptible nnevenness in the spot whereon they are laid. 

it is of considerable importance that the water wherein 
the cocoons are pot should be either rain water, or that 
which is obtained firom ponds or slow running streams. That 
d fflKwnin a t ed hard water, which is snppliea hj springs and 
from welli^ usoally contains a large proportion c^ earthy 



salts, and will not mfficientfy soften the gum, so that the 
threads would be liable to continual fracture. 

Fire being applied in the furnace, the water in the boiler 
A is Inrottght nearly tq the point of boiling. The exact de- 
grees <ji heat to which the water should & raised do not ap- 
pear to be particularly defined, but are ascertained only by 
the efiects produced, and are regulated according to the ex- 
perience <H the reeler. If the silk comes-^off in knobs or 
lumps, which are not fully extended, it shows that the water 
is too hot : it must be immediately cooled, and the fire abated. 
If, on the contrary, the silk is with difficulty drawn from the 
cocoons, which is known by their often bounding frcMn the 
boiler, the water is then evidently not hot enough sufficiently 
to sc^en the gxrm, and the fire must be incre^ised. 

Two or three handsfiil of cocoons are thrown into the 
boiler, wherein they are submerged during some minutes to 
soften their viscidity. The reeler then take^her seat at the 
side, and gently presses the cocoons with a brush of about 
six inches long, made of the finest twigs, or teps of heath 
bound together, and cut ofi!^ evenly at Sieir ends. By this 
operation tl^ loose threads of the balls adhere to the brush, 
and are drawn out by its means, when the reeler disengages 
them, and draws their ends through her fingers to clear them 
from any loose flossy silk. These preliminary steps are 
caUed the battue. The ends of four or more of^ the threads 
thus cleared — their number of course regulating the fineness 
of the silk intended to be wound — are passed through each 
of the holes in the iron bar c. Afler this, twojDf these com- 
pound threads, consisting of lour or m6re threads each, are 
twisted twenty or more times round each other, in order that 
the filaments may better unite together by these mutual 
croaemffi, and likewise that the whole may assume It cylin- 
drical Sjirm, as without this twisting the silk would be wound 
flat on the reeL Afber bemg thus passed through the iron 
bar € and twisted, the threads are led through the wire eyes 
<^ the layer, and being thence conducted to the reel are 
made fiistjto its rails. . A boy or g^l is now employed to turn * 
the handle of the reel t this must be performed with a regu- 
lar ev^i motbn, and somewhat slowly, unti> it is ascertained 
that all the cocoons yield thdr threads fireeiy. As soon as 
this is ascertained to l>e goii^ forward satii^ustorily, a much 
quicker motion is given to t^e reel. Tins speed is, however, 
reguliU»d by the reeler acc^ing to certain indications. If 
the cocoons idionld bomid firom the water the motion must be 
slackened, ajoui if knobs or lumpr appear, which show that th^ 
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silk is yielded by the coeoon more rapidly than taken up by 
the reel, its rotations must be accelerated. It is the province 
c^the r^ler to observe these signs, and to regrulate accord- 
in^y the heat of the water and the celerity of the winding. 

The slow traversing motion of the layer prevents the 
threads fimn lying over each other on the reel, until they 
have made so many revolutions through the air as to dry the 
gum of the silk sufficiently to prevent the adhering of the 
threads together. The sizes hi the wheels and the numbers 
of their- teeth are so regulated, that after the reel is covered 
^r about the breadth of tiiree inches by the gradual progres- 
sion of the layer, half a revolutitm of the horizontal cog-wheel 
will have been made, and thereafter the layer will necessa- 
rily return and direct a second course of threads over those 
first laid ; and ■> on, until the entire length of silk proper to 
form the skein has been wound. 

The machine winds two skefns at the same time, which it 
is evident cannot by this arrangement in any way interfere 
with each c^her. 

It i» considered essential to the production of good silk, 
tliat the thread shall have lost port of its heat and adhesive- 
ness before it touches the bar of the reeh For this reason, 
the Piedmontese reelersare obliged by law' to allow a dis- 
tance of 38 French inches between the guides- a and the cen- 
tre of the reel The motronof the layer is also regulated, 
and mustlie moved as here shown by a ec^-wheel, instead 
of by an endless strap, which is sometimes used in other of 
the Italian states, afid which if suffered to ^w slack will 
slip without moving the layer; the tlveads unll cons^uently 
not lie distinctly aiMi reguhrly, and the skein will be gum- 
med toother ; whereas the regularity of the coff-wheels can- 
not be mterrupted. When the skeins are fini&ed, the reel 
b removed from its fram^ and after being set to dr^r they 
are taken off by folding the arras provided with hinges. 
Each skein is at this time ffenerall^ tied round in two places _ 
with some cl'the refuse &&, and it iihould also be slightly 
gummed in one part, but not so mii^h as to occasion its adhe- 
ring together strongly; a sufficient quantity causes the skein 
to preserve its regcuarity ; too much gum would occasion the 
thread to br^ in the throwing' mill. The silk is then dou« 
bled into a hank, and is considered ready for use or sale. 

Although the process of reeling is apparently very simple* 
yet some attention and «kill are required for the production 
of an even thread. The reeler must not watt until the thread ' 
of a cocoon is entirely exhausted beforo ahc puts on another^ 
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because as they a^^proach their termination the filaments be* 
come much finer. It is necessary to attend to this circmn- 
fitance^ as well as to the breaking of the threads, that the 
requisite deme of substance may be preserved througfaottt 
This graduiuly decreasing thickness of the fibres is in such a 
proportion, that where hai^wound Cocoons, previously broken, 
are again added, two such are considered equal to one that 
has not been used. Thus the union of three new and two 
half-wound threads are equal to silk of font cocoons. 

The balls must not be wound oft* to the last, because when 
they approach their termination, the husk of the worm, or 
bawrSj is carried forward with the thread and makes the «ilk 
fbuL When the silk is nearly wound off, the chrysalis will 
drop through, and the ball being then too light to continue in 
the boiler, wiU rise to the iron bar Cf and if not immediately 
removed would, by st(^nng the passage, occasion the break- 
ing of the wbc4e thread. - '.•« 

In giving a proper degree of attention to all these piarticu^ 
iars, the reefer will ^m unceasong occupation, ^e must, 
besides, be always prepared with new ends of cocoons to re- 
place thoee whk^h break or come to an mid *, and from time to 
time it k necessary to thipw an additional supply of cococms 
into the Ixuler for this object ^vea this little point requires 
to be. done with juc^pnent ; ^rif any of the cocoons -i^iould 
remain too long in b^ water, ti^eir gum would be dissolved, 
and the silk would come, from them unequally. The balls 
when in the boiler must be frequently pressed under die wa- 
ter, that their whol6 surfaces may be equally wetted; if this 
is not attended to, the principal jxurt <^ each ball would, from 
its buoyancy, remain ^ry and stubborn, while the portion im- 
mersed would be too much sofiened. 

Silk may be wound of any size, from .one cocotni tb one 
hundred : out it is difficult to unite more than thirty in one 
thread. The art coniists in winding an even thread ; for as 
the filament of each ball is not of one uniform tenuity thi^u|fh- 
out, the skill of the reeler is required so to arrange and bring 
the threads together, that the same thickness may be contin- 
uously preserved throughout the skein. This perfect equality 
is so difficult of attainment, tlutt the degree of substance in 
the silk is hever exactly defined ; and^ with the exception of 
a thread of two cocoons, which is so called, silks are not dis- 
tinguished as those produced from three, four, or five fibres, 
imt are said to be of three to four, four to five, car five to six 
pQcqoilSi Coiurper skeins are not even so nicely defined ; but 
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are called firom twelve to fifteen, from fifteen to twenty co- 
coons, and 00 on. . 

The reeler must always during the operation oi winding 
have at her side a bowl of cold water, wherewith she may 
fyom time to time, as occasion arises, abate the heat of the 
water in the boiler. It is not of more consequence to the 
fiiciHty of reelipfif, than it b to the quality of the silk produced, 
that the water should be of proper temperature. If too hot, 
the thread proves wl^at is technically called dead, and is with- 
out firmness ;. and should there have been a deficiency of 
heat, the ends will not be well joined, and the silk will be 
harsh. A thread cannot without difficulty be wound when 
only cold water is employed ; and the adhesion of the fibres 
€^ wktch it is composed is so slight, that the thread breaks by 
the application of the smallest force, and the least moisture 
will separate its filaments; those of silk wound from hot wa- 
ter cannot be separated except by the same agency. 

When the-reeling of the deems is finished, the boiler A 
must be cleaned ; all the chrysalides which hate been strip- 
ped of their coveni^ must be removed, together with tnch 
cocoons as still retain a portion of silk. These latter most be 
thrown into a l^ssket, into which the looser silk which is dis- 
engaged in making the (ntttue is Wsemae placed ; these are 
ccmsidered as waste silk, and most be carded and spon in 
order to form tinreada The water in the hmler must be 
changed four times a day when dupions and choquettes are 
wound If only good cocoons are reeled, twice is considered 
often enough tor its renewal The chrysalides and husks 
contained in the cococms very speedily make the water foul ; 
it is therefore that these frequent changes are needed ; for if 
the water employed be ilot t^erably clear, it will be in vain 
to look for the production of fine gloesy silk. 

The weight of silk, that can be reeled in any given time is 
governed by the decree of quickness wherewiSi the reeler 
can add fresh ends for broken or expended cocoona It makes 
littiie difference whether twenty cocoons are united to form 
one thread, or the same number be employed to produce four 
skeins, provided both descriptions are wound vnth an equal 
regard to evenness and ^ood qualibr.- There is a degree <^ 
dexterity required in adding the ends, which can <mly be ac- 
quired by practice ; and very few reelers are sufficiently ex- 
pert to give the necessary attention to three skeins at the 
same moment 

A woman experienced in the business c)f reeling, with the 
assistance of a|firl to turn the wheel and attend to the Qre^ 



can with ease wind off one pound of silk, consisting of four 
to five cocoons, of the most perfect quality, in one day. Two 
skeins are wound upon her teel at the same time; when 
these are com]^eted, they are set in the iM^ade to dry, without 
beinff removed doom the reel, whioh, for this purpose, can be 
readuy disengaged firom the frame. These two skeins will 
occupy the morning's labor. . In the afternoon a fresh reel is 
employed, and two other skeins are wound, which again are 
set apart until the morning, that they may dry before re- 
moval from the wheel. Where sUk of more ordinary quality 
is wound, one person can as easily attend to the reeling of 
four, six, or even more skeins^ placed at the isame time on a 
machine of larger dimensions. A coarse« foul, and ordinary 
silk will be the produce, six or eight pounds of which may bie 
obtained by one day's labor of a woman and her young atr 
tcndant. 

When skeins of silk thus completed become articles of 
sale, the fineness of their thread is determined bj^ means less 
liable to deceive than the unassisted eye oi man. A reel so 
constructed, as that the circumference of the skein when 
wound upon it shall be of a certain known admeasurement, is 
made to perform a given number of revolutions, usually 400, 
wheft the skein is removed afid accurately weighed. The 
comparative weights of silk, wherebv their fineness is de- 
noted, are estimated in weights called deniers, twenty of 
which are equal to sixteen and a half, grains. 

It is evident that the smalls the tendency of the threads 
to break, the greater is the proportion of work that can be ac- 
complished by the reeler; and this forms cme among the 
nmmr reasons for choosing sound and good cpcocms. 

Tne breaking of tlie suigle filaments arises principally 
firom nsin£f ill-formed cocoons, and firom the improper reg[u- 
lation of we heat of the water. The silk of dupions is so m- 
terlaced that it perpetually breaks, rendering thes^jthe most 
troublesome and unprofitable of any q)iality for winding. 

The whole thread is sometimes broken m its passage from 
the cocoons to the reel, through the stopping of tiie loops in 
the layer by knobs as before described, or by the reel being 
turned with a jerking motion. Even in this case, however, 
the silk does not require to be rejoined by a knot^ but is 8uf> 
ficiently attached If the parts, on being brought together, are 
slightly twisted. 

Evenness of thread, and the absence of knobs or knots, 
which among manu&ctiirers sive to silk theViame of being 
foui^ are the leading points which determme its value. The 

02 



16d 8ILK HAiarFAcnmE. PAttfm. 

best mode for judging whether silk be clean is to open the 
skein, and look down upon it in the same direction with the 
light By this examination any foulness which exists will be 
teBudHy perceived, and a Very little practice will enable a per- 
son, by a mere coup dTceitj to judge' with accuracy upon the 
essential qualities m the silk. 

Koyal cocoons, which are tho^e which have been pierced 
bv the breeding moths, are never reeled, but are spun with 
.the souflfons ai^ perforated cocoons. These are all boiled in 
water, the soufflons for half an hour; perforated cocoons 
somewhat longer ; and royal cocoons for a full hour. The 
latter kinid are opened while Vet damp ; the other two de- 
scriptions are first dried and then beaten to disengage them 
from their chrysalides, which are reduced to a powder. The 
cocoons thus prepared are placed in a distal and opened 
by taking each end and drawing out the fibres at arm's 
length. The produce of these balls, when worked, is called 
fleuret If afler boiling and beating the xocoons are carded, 
the fleuret will be more beautifid aiid of a brighter cplor, 
but of a higher imce, owing to the waste which attends this 
operation. It is considered a very tolerable day's work for a 
good spmner to complete one ounce of fleuret Of this de- 
scription of silk, royal cocoons produce the best, neift the 
perforated cocoons, and, lastiy, the souflions. A very tnferic^ 
Idnd of silk \& also produced by epihning the coarse floss and 
the refiise of the reeling. 

AltlA)ugh those cocoons from wliich the moths have been 
allowed to escape ar^ always consigned to the hands of the 
spinner instead of the reeler, it Would appear from the testi- 
mony of one who took much trouble to ascertain the point, 
that great nart, at least, of these, might be advantageously 
wound. "I have," says the reverend Mr. Swayne, "taken 
the pains to unravel the Cocoons after tJie insects had left 
them, and found I that the thread was not discontinued in 
any one instance, unless when I broke it' myself. It was 
often so much entangled that I could not proceed, yet somer 
times I have wound oflT nearly the whole cocoon. If put in 
water, the silk will be iminediately ientangled." One year 
this gentieman bred one hundred worms, and allowed Aem 
all to pierce their cocoons : he was able to wind dS fifty of 
these, which weighed exactiy one hundred grains, and the 
waste silk for iroinning wliich remained after the reelii:^ 
weighed thirty*three ffrains. 

Information obtained fix)m an accurate' and very intelligent 
observer, leads to the conclusion that tiie establishments for 
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reeling silk in France are modi inferior in their arrange- 
ments to those of Italy. The principal caoBe assigned for 
this inferiwitj, is the want of some general regulations, 
which in some measure would control the mode of conduct- 
ing the process. It is said that the Piedmont^se silk owes 
the reputation which it- has se lon^, enjoyed, and which it 
continues to sustain, to regulations imposed by the govern- 
ment at an ^early period after the introduction of sUk cultiva- 
tion into that country, and which are still very strictly en- 
forced. The tendency of these regulations is not *only to ob- 
tain good silk, but to procure also regularity' in size, and uni- 
formity in the working of the machines employed for reeling. 
The proprietor of a silk filature in Piedmont, before he com- 
mences the business f of reeling, is obliged to announce to a 
local board of commissioners the number of boilers he intends 
to use, and the thickness and weight of silk which he means 
to ph)duce in the season. A smaller quantity than &Ye hun- 
dr^ pounds* weight of silk is not allowed to be reeled in a 
single fijbature. The various establishments are visited, 
during the season of reeling, by the members of the commis- 
sion; and should any person be found operating upon a 
greater or leaser number of cocoons than he has previously 
reported, or otherwise in any way infiinging the regiQations^ 
a fine is imposed. Nothing of this' kind exists in France; 
and in cons^uence there is found an infinite variety in the 
size of the reel and the thickness of the silk. Some wind 
(^ their cocoons with cold water, others with hot, and others 
again use steam for softening 4he tenacity of the balls. 
Most cultivators of silk in France reel the cocoons they 
have produced, even though these should not wei^ more 
than twenty pounds. In many pliaces the reelers are paid 
according to tiie weight of silk wound, and without refer- 
ence to its quality; a i^stem which naturally tends to care- 
lessness and improper haste, as well as to the production of 
only the coarser qualities of the material. In this case, the 
number of ^bres continually being weund renders it impossi- 
ble to sui^ly deficiendes with sumcient quickness and re^ 
larity; and, as a necesiary consequenee of this defective 
process, the silk is wastefiil and irregular, demanding in all 
jthe after!«tages of its manu&cture much additionai time, 
labor, and expense. 

Hiere are exceptkns to this fiiul^ manner of conducting 
the process of reeling in France, and mrticularly in the de* 
fMirtment of the Gara ; the produce of some filatures in that 
iB&Atkt being considered nearly equal to tbo Best of Italy. 
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The silks produced in Ard^he^ and on the left bank of tiie 
Rhone, are coarser, and less carefully reeled. As«n exeep: 
tion, however, there is produced a supenOi* description of 
white silk in the upper part .of the department (^ Arddche^ 
which is purchased % the lace manufacturers of Normandy^ 
and which sells for more than 50f. per pound : a few yeartf 
back it commanded as hi^h a price as X50f, per pound. 

In a letter published m the PrecUrseur of Lyons on the 
5th of February, 1880, and which is understood to express 
the opinion oi the b^ infermed merclmnts and manu&c- 
turers of that city on the .quality of French grown silk, 
there is much valuable inilnrmation to be found on the subject 
of the silk trade. It is stated in this letter, timt, with the 
exception of the jHPoduce of some filatures ih the depart- 
ment of the Gard, and of one or two others, destined to be 
converted into organzine by the proprietors themselves, 
and whose interest jconsequentljr leads them to bestow the 
requisite degree of care, none of the silk of France possesses 
the desirable regularity of fibre which distinguishes the silk 
of Briance. . . 

Previously to its undergoing the process of throwing, the 
raw silk of France, is submiUed to examination and selec- 
tion, in order to class the different descriptions found in the 
same parceL This is both a tedious and expensive work, 
whidi is wholly unnecessary when employing Italian raw 
silk. 

The interference of the Piedmontese government, as 
above mentioned, may, at first, view, ai^>ear to hvre been 
beneficial to the silk trade of that country, and, so consid- 
ered, mi|^t lead to the belief that similar intermeddling 
would be equally advantageous to France : the soundness of 
this opinion may, however, be doubted. The eflfect of the 
regulations described is to create a mmiopoly in the hands of 
large and wealthy {Hroprietors at the expense of the poorer 
cultivators, who are unjustly restricted nom the conversion 
of their own produce, and are therefore unable to derive all 
the advantage that might attend upon their labor. The ef> 
feet of this, and every other kind of oppression, is to destroy 
the springs of indufiry, and consequently to dimmish the 
annual produce. 

In France, the small fiirmer employs, probably, the least 
efficient part oi his fimiily, in a pursuit which somewhat 
f>romotes their worldly advantage, but which, under restric- 
tions similar to those unposed by the Siurdinian government, 
would not oBet sufficient inducement to command his atteor 
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tk>n. Jlaving reftred a fbw thousand silkworms, he is not 
restricted for the sale of their raw produce to one or two 
wealthy proprietors of filatures, whose interests would lead 
them to combine together und depress the price of his pro- 
duce ; and. although, for a time, his attempts at reeling .majr 
fall short of the perfection of the art, this is the lesser evil 
of the two, and one which, in the nature of things, must di- 
minish. The powerful s|>ur of interest, which, is wanting in 
the other case, is continually inciting him 4«wards prc^- 
ciency, that he may turn hiis industry to the greatest profit; 
and the princ^if^e appeard incontrovertible, mat individuals 
will always jiidgd better for themselves on such subjects 
than any govermneiit can judge fi»r them. 
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Art bro^glit fitnn ttaly.— Improvementi iinee made.— Siitfflef.-^Tr&m.'- 
OrganzTiM.— Boiling to diacliarge.Cbini.^ItaliaB l^rowir Silk.— ReaioiM 
for its Superior duality.-r-High Protecting IHity on ImpcMrtation.— Be- 
daction thereof. — Improved Clualit}^ of English Tiirdwn Silk.-^reat Ex* 
teiUBion of the Bnsiness.-^Improvements in Throwing Machinery not 
adopted abroad.— Low Wages the Occaaion of thia.--^Kpeiue of Orgaa* 
zining,— Waste ii^ the Process. 

It has been ahre^dy shown, that the English throwsters 
were indebted to Italy for their knowledge of a most mate- 
rial part of the art of preparing raw silk mr the weaver, and 
that the mills first erected for - this purpbse by Messrs. 
Lombe at Derby in the year 1718 were copied from ma- 
chinery then used m Piedmont The Eng[lish reader, who 
has been accustomed to watch with ^miration and pride the 
progress of ingenuity among his countrymen, will not be 
surprised to learn, that the thr6wing ipiUs then erected, al- 
though justly, at that time, the objects of admiration, are 
now rendered obsolete by improvements subsequently made. 
On the other hand, in the country whence our enterprising 
countryman first drew his plans, the same arrangements are 
continued to the present day, without improvement or altera- 
ticm of any kind. Even in France, where the silk manufkc- 
ture has been one of tiie staples of the country, and where 
there m no deficiency of either ingenuity or enterprise, no 
improved machinery bad, up to a very recent period, been 
erected fi>r the preparation of ofganzine,' although informs 
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one of the most important materials used in the [Nnoductioii 
(^ moel of their &brics^ and is one of indicqpensable necessity 
in some branches c^ the manufacture. It is believed that, 
to the present moment,- the whole of the organzine used in 
France fcnr the nmnu&cture of their best &brics, contmues to 
he 'drawn from the other side of the Alps. 

Rawtsilki befbore it can he used in weavii^, is made to 
take phe of three forms, being converted into either singles, 
tram, or organzine. 

The first, wluch is the most simple process, consists ini 
merely twisting the raw silk, in order to give more firmness 
to its texture ; and, in fact, during its progress towards the 
formation of the two other preparations, raw silk must pass 
through the interanediate state of singles. 

Tr^ is fiMrmed by twisthig toffeth^, nol very closely, two 
or more threads of raw silk, and thk description most com-: 
monly forvnd the wefi or shoot of manuftc^ired goods. 

The formation ei organzine. Which is piincipall^ used in 
the warp, that is, to form the length of the ffobds, is a more 
elaborate performance,-and requires a more ctetailed descrip- 
tion than ^ two firmer, in giving which,' it is hoped, that a 
cmett idea may be also c(»ni]Qiumcated (^ the preparation 
of tram and singes. 

To do this, it is scarcely necessary to attempt the descrij^- 
tion of machinery On an extehded scale, since the requisite 
exfdanations can be given with greater clearness, ana with 
equal correctness, by means of the ami^est mechanical ar- 
rangements. With this view, all notice of the recent im- 
provements which have been adopted in the most ccmsidera- 
nle throwing mills will be suspended, until the simpler ope^ 
rations .which preceded those improvements have be^i de- 
tailed. Not that thOre is, in reality, any complexity in even 
the most elaborate engines for throwing silk, but to any per- 
son not much accustomed to the examination, or conversant 
with the uses, of machinery, the mere exfdbition of numer- 
ous cranks,and shafts crowded intoanarrow space^and giving 
motion to a. multiplicity of wheels, has a tendency to confuse 
the mind, and to create an appearance of c<Mnplexity and 
confusion, where, in truth, all, when well understood, proves 
to be beautifully distinct and simple. 

In the descriptions that will be found in this volume, of the 
various processes used for the preparation d silken threads, 
and for their conversion into useful fabrics, ajs well as in all 
explanations pf the various mechanical contrivimces wherel^ 
these processes are effected or simplified, the use of all tech* 
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BKtl temifi ia u much u poeeiUe avoided. Where these occw, 
as somelimeB they inuHt, in order to avoid prolixity or unne- 
ceasary repetitioiia, euch explanations of their meaning and 
value will have been previously flimished, as, it is hoped, 
will preserve Che general- reader from imbibing those ialse 
conceptions and in^wessumfi, which never &il to bewilder 
the mind, and thus render it difGcult to actjuire uy clear 
Gomprchensitm of the subject. 

The operations which raw silk undei^;oes in its progrress 
towards or^anzbe may be -divided into bit distinct prooesses. 
1st. Winding it troin the tkeins, upon what are <»lled bob- 
bins, in the winding m&chines; .. 
.2d. Sor^g it, when so wound, into its different t|uaditie8. 
3d. Spinning ih' t^vistiog each individuiU thread in-tiieinil)^ 
4th. Bringing together upon tresh bobbins, two or more 

threads already spun or twisted. . 
fith. Twisting these twq'ur more threads together by means 

of the mitL ' . , 

6th. Sorting the skeins of twist or' orgasvine, according to 
their diSerent degrees of Anenen. 

The first opCTation, tiifttof winding the raw alk, used «1- 
ways to be performed by means, of a winding machine, the 
constnictiiHi of which niay'be easily undersUrad, if reterence 
is made to Hts diagram here given. The machines com- 
monly used £>r. winding are continued to a ccosiderahle 
length, so ts to wind a great number of skeina at the same 
time, but to eiropliQr this. description only* part of the nw- 

Fig.9. ■-.'-. 
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olnne is drawn, the remaining parte being only rednj^ica- 
tione of that which is given. 

Each skein of p^w silk must be extended tipon a slight 
reel A A, which is called a swift It is Ibrmed of four rods 
fixed through tm axis, so as to form a sort of double wheel 
of eight spokes, which are so disposed that four of them 
make right angles with each other and stand opposite and 
parallel to tho four spokes of the answering part of the 
wheel. These parallel spokes are then connected together 
by bands of string, thus forming a kind of lantern wheel ; 
and the bands can be so placed as to vary the efiective diam- 
eter of the wheeP, in order to ewt exactly the size of the 
skein, to be fixed upon it This provision is rendered neces- 
sary by the circumstance, that the raw silk of most countries 
is wound so as to be equal in circumference to a yard, accord- 
ing to the standard measure of the country ; and as some dif- 
ference exists in these standards, the reel which would suit 
the silk imported from one quarter wouldj withoijt some such 
provision, be unsuited-to that of any other country. 

The swifts may be, made to revolvO freely upon wire 
pivots ; 6nt as it is needful to wind •the silk from them, and 
to deliver it upon the^ bobbins, with aii uniform degree of 
tension, simple means are employed for creating the neces- 
sary amount of friction, either hy means of a spring or by 
hanging a lo(^>ed wire upon tiie axis witbinside the reeL 
To this loop a small leaden weight is attached. B B are 
what are called the bobbins; these are made of wood, and 
consist of a hollow axis, on each extremity of which is fixed 
a circular du§c, the uses of which discs are to cause the revo- 
lution of the bobbin, in a qianner* which will be described, 
and to confine the silk upon the hollow axis. These bobbins 
caabe easily placed in Or withdrawn .firom the fhmie. D is 
called the layer. This is li light wooden rod^ having wire 
eyes fi^ed in it, one, opposite, to each bobbin, throu£fh which 
eye the end of the thr^ upon the reel is passed i^en it id 
attached to the bobbin. This layer has a lateral motion com* 
municated to it, by means of a crank fixed upon the cross 
n>indle E, which crank' is tume4 by two bevelled wheeli» 
fixed at the end of the horizontal sjnndle 6. The whole is 
put: in motion by the bevelled wh^l on the upright shaft f% 
which is connected with another bevelled wheel on the j^in- 
die G. ThiB, revcdving, carries with it the wheels or discs If 
H ; and the discs of th^ bobbins resting upon these are car-- 
ried round by the friction caused by &eir own weight, and 
occasion, consequently^ the delivery of the silk firom me reel» 
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upon the bobbin& Tlie motion of the Utjer csuses this dfl- 
livei? to be nnifonn over the ixea of the mbbina. The c 



be broken in wmding, (ind when the skeinii are exhausted, t 
place uev (oies apon the Bwifb. When the bobbma ore filled, 
they are lifted out of the tiame, and emptj ODes are placed 
in tiieir stead, to which the Bkeins being attached, the opera- 
lion is continued. During the time occujned in renewing 
the akeina upon the swills, or of removing and replacing' the 
bobbins, the process is EtUl continued with the unexhausted 
swifts and unfilled bobbins, each being in that.reepect iodfr- 
pendent of every other. 

The third operation, that of spinning or twistine the 
thread thus wound upoi- the bobbinc^ is performed wiS) the 
throwing mill. The particular con^ruction of this mill ia 
frequenuy varied, but the principle of its action being alwa^ 
the sane, it wouU be useless to describe more tJmn <me of its 
liiDditication&. Mills of great power and considerable extent 
are ^neiatly used for this purpose in England, but on the 
ecmtuient it is bj no means unusual fio' artisanie to purchase 
raw silk, and to employ their wives and children in preparing 
it &r weaving. The mochineB which are then used are ne- 
cesurily smul, and are turned by hand ; Grom the form ui 
which it is usual &x them to arrange the ^indlee, the appa- 
ratus is -called by diem the ovaL This threwstuig mill is 
now choaea ibr dmcription in consequence <^ ita dmplici^. 
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The number of spindles which it contains is thirteen, and 
of these, to avoid confusion, only six are shown in the dia- 
gram ; the remainder would be arranged behind those which 
are seen. Upon each of the spindles^ the hollow axis of a 
bobbin, before described, is placed, so' that the bobbin has 
liberty to turn freely upon the spindle. Upon each spindle, 
just above the bobbin, a piece of hard wood is so fixed by a 
pin as to cause the. wood to >revdve with the s^nndle. To 
tbis \vood is fixed a piece of wire called a flyer, 6, bent in 
the form here given. At each extremity of the flyer an eye 
is formed ; of these the lower eye stands opposite the middle 
of the bobbin, and the upper eye is exactly over the centre 
and a few inches above the top of the spindle. The thread 
from the bobbin is passed through both these eyes, and also 
through another wire-eye, fixed in an oval irame L, which 
has a traversing motion to and fro, communicated to it by 
oceans of a crank, or an eccentric pin, k. This is fixed in a 
cog-wheel, turned by a pinion upon the perpendicular* axis 
£, the end of the rail I being supported upon a roller, to 
cause its more easy and regular motion, so that the threads 
are guided with regularity to the reel K, in the same manner 
as by the layer to the bolwins in the winding machine before 
described. Motion is communicated from the crank B to the 
spindles, by means of a wheel D, connected with a pinion on 
the upper end of the vertical axle E, which also, at its lower 
end, has a drum F to receive the endless strap or band eru. 
This encompasses the oval frame G, and gives motion to all 
the spindles, being so confined by the rollers d and a as to 
press with the requisite degree of force upon the spindles, 
and to give to all of them. an uniform celerity. 

It is now evident, that every revolution of the spindle and 
flyer must give a twist to the thread drawn firom the bobbin. 
Whether the twist shall be hard or slack depends upon the 
comparative celerity of the spindles and bobbins, and this 
proportion is regulated by the relative sizes of the wheel h 
and the pinion i, whence the reel and bobbin receive their 
motion. For different manufacturing purposes silk must be 
thrown or twisted with different degrees of hardness ; this is 
provided for by the power of changing the wheel and pmicoi 
k and i for others of different profK)rtional diameters. 

For the purpose of clearer elucidation, one of the spindles 
is shown without a bobbin, while the rest are all mounted, 
and supposed to be in action. The skeins upon the reel 
should be made to an uniform lengthy and this is attained by 
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a train of wheels consisting of a pinion n fixed on the princi- 
pal spindle R, turning a wheel b, which has a pinion fixed to 
and turning with it, giving motion to a larger wheel p. This, 
a^ain, has another smaller wheel upon its spindle, with a 
pm fixed in it, so that at every revolution it raises a hammer 
and strikes upon a bell 5, whereby the attendant has notice of 
the quantity wound on the skeins. 

When the machine is employed dfor the first operation of 
twisting raw sflk lor organzine, which requires a strong and 
close twist, the wheel h must be of greater and the pinion i 
of less diameter than, are here represented, in order that the 
reel K and the bobbins may receive a slower motion, in pro- 
portion to the speed of the spindles. 

The silk is now in the form of singles, the only difference 
between which and the single twist m course of preparation 
for organzine, besides the degree of hardness noticed above, 
is, that in the latter process me crank must be turned in an 
opposite direction, jbo as to give a reverse motion to the ma- 
chinery. Organzine silk is of the nature o£ rope, where the 
combined strands are twisted in an opposite direction to that 
given to the separate threads, whereas singles and tram are 
twisted only in one direction, similarly to twine, or to the in^ 
dividual strands of which the larger rope is made. 

When silk is intended to be dyed in the skein, the twistmg 
in this machine is but slight, and its direction must of course 
depend upon its ulterior destination, whether fat tram or for 
organzine. Silk thread intended for organzine is, in this 
first operation, twisted in a left-hand direction. 

The next operation is to bring two, three, or more of these 
twisted threads together upon one bobbin. The number of 
the threads depends of course upon the substance which it ia 
intended to give to the organzine, and a carefiil sorting of 
the threads must be made, so as to bring together such only 
as "are of an uniform texture. To eflect this, a machine is 
4ised, very similar to the winding machine Already described. 
Instead of gathering the silk from the bobbins on a reel in its 
first twisting in the throwing machine, when the object is to 

Erepare organzine, it is usual to transfer it to other bobbins. 
a the operation of doubling, these bobbins are placed in 
firont of the winding machine, where, of course, tiiey take 
the place of the swifts, and stand two or. three or more in a 
row, according to the number of strands to be subsequently 
brouffht together in the organzine, in the manner shown by 
the Allowing figure, > , 
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The threads in the bobbins are passed over one and be- 
neath another wooden rail m and n, with both oi which they 
are brought in dose ccmtact These rails being covered with 
cloth serve to cleanse the silk in its passage, eqimlly well 
with the less artificial means c^red by the fingers of the - 
person em^dc^ed in winding. 

In their passage or trani^rence firom one set of bobbins to 
the other, each thread passes through a small mece of wood 
e, whidi slides fireelyup and down in a mortised hole through 
the fixed board /. The use of these slides, which are equal 
in number with the threads to be brought together, will soon 
be se«[L All the threads are then passed tmrough the wire- 
eye <t of the layer D, ^Mch it is more convenient to place 
behind the bokibin, causing the yr'vte to be bent ovw it, as 
shown in the figure. The boUuns to be filled, rest upom, and 
take their revolving motion firom tbe wheels F, as in the 
winding machine. The degree of tension given to the silk 
threads in winding causes them to raise the sliders e. Should 
any one of the threads break, the slider through which it 
passed, no longer supported by it, strikes upon ^e bent lever 
t V, which^ moving upon its centre tc^, causes the hook v to 
catch into the notches made for that purpose in the disc of 
the bobbin B, and this immediately stops its motion. The 
winding of the required number c^ tiireads thus proceeds 
with as much oertamty as the winding of one would do. It 
is the business of the attendant to repair the broken thread, 
wh«i the slide e being again raised, the weight x, attached 
to tiie bent liever t v, raises the end <, frees the notched bob- 
bin from the hook v, and the machine is once a^rain in motion. 

The bobl»ns, thus filled with double or triple threads, are 
once more carried to the throwsting machine, and are tJiere 
spun or twisted together by an op^vtioli similar to that al- 
ready described, with' the sole difference before mentioned, 
of giving a reversed direction to the. spindles and flyers. In 
this operation, the silk, now converted to org^zine, is traqs- 
ferred to reels instead of bobbins, and then, being made up 
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into skeins, is sorted for sale or use. Previously to this, 
however, and in order to prevent its crinkling when re- 
moved, a tendency to which it has acquu-ed in the twistmg, 
the reels are subjected for two or three minutes to the 
action of steam, which is found effectually and permanently 
to set the twist Thia is a modem improvement ; it having 
formerly been the practice to steep the.reels in boiling water, 
a more tedious and less effectual operation. The degree of 
hardness given to the twist is varied according to me pur- 
pose for which it is intended, and depends, as already de- 
scribed, upon the relative diameter& of the wheel and pinion 
h and t of the throwsting machine. 

The silk thus thrown is cailed hard silk, and must be boiled 
in order to discharge the gum, which otherwise renders it 
harsh to the touch, and unfit to j^ceive the dye. The silk 
is boiled for about four hours in a plentiful proportion of 
water, into which a quantity of soap, equal to about one-third 
of the weight of the silk, has been placed ; this assists in dis- 
solving the gum, and in rendering the^silk soft and glossy. 

By 9iis boiling, the silk, which has already in the previous 
operations of organzining lost in the proportion of from five to 
seven and a half out of each one hundred pounds of its weight, 
is fiirtlier diminished to twelve, and sometimes to eleven and 
a half ounces for every pound. Considerable carefiilneES id 
called for in this operation, to prevent injury to tha threads 
from burning, which sometimed will occur, and occasion ma- 
terial loss to the manufacturer, or to the dyer, to whom the 
process is intrusted. If, by reason of the viscid gum contain- 
ed in the silk, the skeins adhere to the bottom of the oopper 
in which they are bdiled, the heat is, by that.means, necessa- 
rily intercepted in its passage to the water, and accumulated 
in the silk, which is in consequence partially carbonised and 
spoilt Even when the injury thus occurring to the staple 
of the thread is less apparent, it frequently discovers itself 
when put into the loom, causing infinite troupe and, delay to 
the weaver, who often, in such a case, cannot weave in a 
working day of twelve hours more than, in the absence of in- 
jur3r to the silk, he would have woven in half that time ; and 
the injury to him is therefore one of very serious consequence. 

After this boiling, the silk is well washed in a current of 
clear water to discharge the soap ; and when subsequently 
dried, although its weight is so sensibly diminished, its bulk 
is, on the contrary, visibly increased, and, it is seen to have 
acquired that peculiar glossiness and softness of texture 
which form its principal and characteristic beauty. 

P2 
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The gum whidi has heen now diseharged served the use- 
ful purpose of causing the adhesion of the fibres, as Originally 
wound from the cococms. This end is how more ^ectuaUy 
attained by the twist the thread has received in the throwing 
mill ; and the gum would hencefinlh be ccmsidered as a fbr- 
6i^ matter, imp^dring the beauty and* destroying the flexi- 
bility of its texture. Were the boiling performed before the 
twisting, this operation could scarcely be at all completed, 
and at best only an entangled woolly or downy substance 
would be obtained, wholly unfit ^r manufacturing purposes. 
Before a thread of useful tejcture could be then got, the silk 
would require to be spun by some process similar to that fol- 
lowed with cotton wool, or such, indeed, as is necessary with 
the waste silk drawn from the cocoons in the fin^ (^ration 
of reeling, and with those cocoons which are injured or re- 
served for breeding, and which it is found difficult or impos- 
sible to wind in the filature. 

It has always been asserted, and, if the assertion be correct, 
it is a curious fact, that, notwithstanding the great advantage 
of superior machineir, the English throwster is unable to 
produce organzine silk equal in quality, and at as small an 
expense, or with as litde waste, as that prepared in Italy. It 
was \<mg held, and is still believed by many, that tb^ Italian 
throwster, who is also most usually a dealer in silk, reserves 
the finest <}ualities for his own operations, and exports only 
that which is infonor. Supposing, however, that the differ- 
ence in the value of the thrown silk is such as is stated, it is 
periiaps nearer to the truth to believe that the climate may 
influence the quality of a substance so delicate, since it is 
well known tluit, during certain states of the atmosphere, the 
throwing of silk is performed in this country at a compara- 
ative disadvantage. Or it may be, tRat the fibre of the silk 
is injuriously afiected by ite being packed before twisting, or 
by tne len^hened voyage to which it is subjected in ite 
transit to tms country ; and the higl^er estimation uniformly 
evinced by our throwsters for silk of the new crop, over that 
which has lain for some time in the warehouse, wouM seem 
to indicate another cause for the alleged superiority of Italian 
orgfanzine. It is owinff to this preference of foreign thrown 
cdlk, that, in the fiice of a high protecting duty, it has always 
met with a certain, although limited, demand &om the Eng- 
loh silk weaver. Prior to the year 1824 this protection in 
favor of the English throwster amounted to more than nine 
ihillings per pound ; and when, by the removal of all save 
the merely nomixial duty of one pemiy per jpound pn raw 
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ailk, such a spar was griven to this branch of the manufac- 
ture, tha4 the quanti^ of silk thrown in England was doubled, 
the importation of roreimi thrown silk, although burdened 
with a duty of sevwi shiflings and sixpence per pound, was 
not diminished, butrather the reverse. This impost in favor 
of the home throwster was afterwards reduced to five shil- 
lings, and subsequently, in the year 1829, to three shilling 
and sixpence per pound, without any material alteration m 
the quantity imported following these abatements. These 
fects must be held to confirm the correctness of the belief) 
that foreign organzine is, to a certain extent, and in some 
branches, necessary to the operations of the weaver, who, 
therefore, will purchase it, whatever may be the duty where- 
with it is burdened ; so that, in truth, any impost would be 
nearly inoperative as a protection to the English throwster, 
while it would constitute a considerable harddiip to the 
weaver. It is certain, hpwevery that this preference of Ital- 
ian thrown silk is fast disappearing; and there are now 
many amon^ the principal English manufacturers who make 
use of English thrown silk exclusively for the manu&cture 
of every description of goods. 

The act of padiament, whioh was passed in 'the year 
1824, whereby the duty on raw sUk was all but abolished, 
and that on thrown silk was so materially reduced, occasioned, 
MS has idready been remarked, considerable animation 
among the silk throwsters, who for some time experienced 
great difficulty in keeping pace with the demands of the 
manu&cturers. This state of things naturally led not only 
to a great extension of their establishments, and to the erec- 
tion of new throwing mills in various parts of the country, 
bat called likewise the attenticm of ingenious men to the im- 
provement of machinery already employed in the processes 
of throwing, and to the proposing of new modes of eflfecting 
these processes. It does not appear, however, that any now 
and material invention has hitherto been'^brought into use in 
throwing machinery ; the improvements efiected being, with 
some comparatively immaterial exceptions^ confined to the 
more perfect formation and execution of machinery already 
invented. The rude wooden wheels and drivers which 
were long used have now given place to well constructed 
caa^iron gearing ; the old rough wrou^ht-iron spindles are 
now superseded by others of steel, accurately turned ; and 
metallic bearings, have been substituted for the IxeirlMirous 
wooden shoulders with which the throwsters were formerly 
contenitd. The cc^ie^uence has been, &at at a less ex 
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pense of power the spindles have heen made to revolve with 
treble and even fourfold speed ; thus economizing time, ma- 
chinery, and labor. 

Hitherto these improvements do not appear to have found 
their way across the Channel ; and the French and Italian 
throwsters are still contented if their spindles revolve 300 to 
400 times in each minute, while ours are performing com- 
monly 1800, cmd sometimes even 3000, gyrations in the 
same space of time. Our French rivals are fully aware how 
greatly the English throwsters are in advance of them in 
this particular, but they have not the same inducement that 
exists in this country to incur a heavy first expense in altera- 
tions, ^at they may secure a prospective advantage. From 
the lower wages paid for labor in that country, such advan- 
tage would not be in any proportion to that realized by our 
manufiicturers. Wherever the wages of labor are highest, 
there always will be found the greatest encouragement for 
the ex^cise of ingenuity in abridging its amount The 
wages paid in Lyons to men employed, in silk-mills does not 
average more than six shillings and sixpence per week ; and 
the earnings of women and girls, who, taken together, form 
five sixths of the number of hands employed, scarcely exceed 
three shillings per Week, for which pittances the whole are 
required to hibor fourteen hours per diem. 

The French throwsters have another disadvantage. They 
are dealers as well as manufacturers, buying the raw silk and 
selling their organzine through brokers to the silk-men. The 
mills being situated in the centre of the silk-producing dis- 
trict, their purchases are miade from country fiirmers, who 
bring to market only small quantities, seldom more than fifty, 
and most generally not exceeding ten pounds of raw silk in a 
parcel. On this account the throwster must incur additional 
labor and expense in sorting the skeins, so as to produce a 
tolerably regular thread of organzine. In this they frequently 
succeed but indifierently ;^ana the consequent disadvantage 
in their sales is poorlv coiiipensated by the two or three per 
cent which they reckon upon gaining in the weight from the 
draught of the scale in making so many Small purchaser 

The expense of organzinmg in France, as ordinarily 
conducted, is said not to exceed two shillings and n^e-pence 
to three shillings per pound, including the loss from waste. 
MM. Chartron, pcre etJiU^ at St Vdlier, ivhoee silk estab- 
lishment is reputed to be the most extensive in France, and 
who conduct the manufacture in all its various branches, — 
reeling from the cocoons, throwing, and weaving,— estimate 
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the expenses of the throwing processes higher than the price 
Iwre mentioned. They convert their raw silk into organ- 
zine for use, and not for sale, and consequently n^ay he sup* 
posed to employ more carefiilness in the operations than is 
bestowed in other establishments differently circumstanced, 
drawing a mere than equivalent advantage therefrom in the 
greater fiicility which- accompanies the subsequent stages of 
their manufacture. Where the requisite degrees of atten- 
tion have been bestowed in reeling, sorting, and throwing, 
the French grown silk is undoubtedly of very fine quality, 
being fully equal to the Italian. The French manufs^turers 
themselves give a preference lo the production of their own 
floil and industry. 

The charge made at present in the neighborhood of Lon- 
don for organzimng Italian silk is about five shillings and six- 
p^tce per pound, the throwster taking upon himself, out of 
this price, to make good ^ the merchant the value c^ the 
waste, whatever it may prove. If the owner of the silk is 
content to bear this loss of weight, the throwster will abate 
one shilling per pound of his charge. The waste varies mir 
terially in siUc pmxluced from difiTerent filatures, and is much 
greater with that brought from Italy than is incurred with 
the East India company's importations from Ben^. The 
loss sustained in the processes of throwing this kmd of silk 
is said sometimes not to exceed two per cent upon the 
weight of the raw material ; thus givmg evidence of the 
great degree of carefiilnew which (has been used in the ori^ 
ginal reding of the cocoona 

la a throwing-mill situated in the neighborhood of London, 
which has been recently erected, and where due attention 
has been paid to the fitness ^ the machinery, there are 1600 
swifts employed, with a proportionate number of spindles. 
These are all put in motion by a steam en^e, on the high- 
pressure principle, of six-horse power, havmg a boiler of ca- 
pacity equal to the production of steam for an engine of 
doume that force. The surplus steam is employed in warm- 
ing and drying the fectory. In this establiJunent, which is 
very carefully and ably conducted, there are employed 120 
people, mostly young girls ; and the quantity of silk thrown 
dunng the whole year, the works Jbeing constantly employed, 
is abMit 13,000 pounds' weight Tiie weekly performance 
varies somewhat according to the quality <^ the material un- 
der conversion, and also with the hygrometric state of the at- 
mosphere; for which reason* the yeSarly working is stated, 
rather than &11 into any unintentional misrepresentation by 
giving the result of only one week's operations. 
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V 

CHAP. in. 

PLAIN WEAYUfG. 

Antiquity of the Art. — Involved in Obscurity. — Little Improvement in 
Weaving Apparatus. — Indian Manner of Weaving. — Simple Loom. — 
Mode of its Action.— Warping Macliine.-^Mounting the Loom.— Shuttle. 
— Methoda of Weaving.— Riband Weaving.— Engine Loom. 

The art of combining and interlacing fibrous substances 
with a view to' the formation of cloth is of the very highest 
antiquity, so ikaX its origin is involved in deep obscurity. It 
is impossible to adjudge to any one people the merit of its 
first discovery : it is mdeed highly probable, that many com- 
munities might, with perfect justice, lay claim to this merit 
The same wants, and the possession of nearly similar means 
for their gratification* might naturally lead to a discovery of 
the method wherel^ those means could be rendered available. 
The testimony of almost every traveller who has explored 
new regions acquaints us with the fact that weaving, in some 
form or other, has been invented and pursued in alimist every 
country, where the inhabitants are led by the nature of the 
climate to seek protection for their bodies fix»n its in- 
clemency. 

It is probable that in its earliest form, weaving consisted 
merely in the -intermixture of substances which had under- 
gone little or no previous (Reparation. That the first invent- 
ed cloth was composed of rushes, or straws, or of shreds of 
the bark and fibrous parts of trees or of plants, which needed 
not the previous operation of spinning. It must have formed 
a most important epoch in the progress of any country, when 
its inhabitants first came to the knowledge, that some among 
those fibrous substances were capable of bding so united by 
twisting as to form continuous and unbroken threads, whose 
8treng£ allowed of their taking the place of ruder materials. 

The obscurity wherein the whole art of spinning and 
weaving is invc^ved prevents the formation of any opinion 
concerning the first adoption of «ilk among the substances 
employed m this manner. In the east, the high antiquity of 
the pursuit of rearing silkworms has already been establish- 
ed; and it would form a very useless subject of speculation 
to inquire bow soon, in that portion of the globe, this pursuit 
followed the discovery of the Weaver's art It is well known 
that among European nations the weaving of linen and wod- 
len cloths was practised and brought' to a considerable state 
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of advancement before they arrived at any knowledge of the 
existence of such a substance in nature as silk ; when, there- 
fore, fabrics wrought from this curious and beautiful filament 
first appeared among the Greeks, it found them prepared, ^ 

as has been shown, to re-model the costly substance into ''"^^ 

draperies of more moderate expense; and when, at a still 
later period, the unwrought material was obtained, Hiere was 
no longer any difficulty in <^nverting it to purposes at once 
of usefulness and embellishment 

The machine employed for enabling the weaver to perform 
his labors has, up to very recent times, been the object of but 
little change or improyen^nt In England, where mechan- 
ical science has long been made the handmaid of the arts in 
almost all branches of industry, every improvement which 
has been introduced in the mechanism of the loom is compar- 
atively recent ; and for many of these improvements we have 
been indebted to foreign invention, rather than to the con- 
trivances of native ingenuity. Looms exactly similar, both 
in form and arrangement of parts to those which have been 
used time out of mind by the weaving crafl, are still to be • 

seen in daily occupation, preferred even, for every purpose to 
which they can be made available, by the laboring artisan. 

Simple as are these looms, they can yet be favorably con- 
trasted with the rude contrivances still pursued in India, 
where the wretched weaver performs his labors in the open 
air, choosing his station under trees, whose shade may protect 
him from the scorching rays of the sun. Here, extending - 
the threads which compose the warp of his intended cloth 
lengthwise, between two bamboo rollers, which are fastened 
to the turf by wooden pins, he digs a hole in the earth large 
enough to contain his legs when in a sitting posture ; then, 
suspending to a branch of a tree the cords which are intended 
to cause the reciprocal raising and depressing of the alternate 
threads of his warp, he fixes underneath, and connected with 
the cords, two loops, into which inserting' .the great toe of 
either foot he is ready to commence his operations. The 
shuttle, wherewith he causes the cross threads or woof to in- 
terlace the warp, is in form like a netting needle, and being 
somewhat longer than the breadlii of the warp, is made to 
perform the office of a batten, by striking the threads of the 
woof or shoot close up to each other. 

With this rude apparatus the patient Indian succeeds in 
weaving fiibrics, which, for delicacy of texture, cannot be 
surpassed, ^nd can hardly be , rivalled by the European 
weaver, even when his labors are aided by the most elaborate 
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machinery. But it ia only in olitnates where the absolate 
natural wants of man are few, and nnder Bjatenm of vovem- 
- ment where the oppreaaiona of the doroiiiaiit caste deprive 
the uniuppj bulh of the pec^Ie of »11 meaiM fiw attaining 
more than suffices for the bareot HDpply of thoee wants, that 
sDch labois can be eo peribrmed.* 

The art of weaving varies but little, whatever may be the 
materia] which ia Uie subject of' the manu&cture. The 
principal difference discernible in the conBtmction of teoms 
mtended for the weaving uf silken or of woollen fabrics con- 
sists in the greater strength and stability requhred for the lat- 
ter machine, in consequence of the less delicate nature of Uie 
substance employed. 

The simple loom, ordinarily used in weaving plain silks, ia 
similar to the fbllowing repreaentalion : — 
Fig. IL 



ia the beam or jarn-iolt, on which the threada which 
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weight attached to the frame of the loonv and anspeoMi over 
the yam-roi^to produce, by the frictioa of its cwd, the requi- 
site tensieii t)f the threads of the warp; D E.are treadles, on 
¥^ich the weaver presses his ^t; alternately; and, as the 
treadte D is attached to tbe heddle^ or harness d d, while the 
other treadle £ is attached to the heddle e e, it will^ evi- 
dent that ^e de{nres8ion of eabh treadle will correspondingly 
influence the position of its heddle. The two heddlesa d 
and e e are each ^rmed ef two horizontal^ sticks, connected 
through their whole e^ent by numerous small cords of an 
equal length ; and* the two heddle^ are so united by a rope 
and pulley, as shown in the drawing, or by any other con- 
venient apparatus, that the depression of one mdst cause the 
raising of the other. These heddles, which are commonly 
called the harness of the loom, are furnished ^ith loops at the 
points where they will be intersected by the warp, each ^in- 
dividual thread of which is passed, in regular succession, 
through the cords of one or other ef the heddles, so that 
each alternate thread of the warp id passed through the loops 
of the one heddle, while the intermediate threads are passed 
between the cords of that one, and through the loops of the 
other heddles. It is now evident ^hat the depression of the 
heddle d d, by means of the treiEkdle D, will cause the depres- 
sion of all the threads of the warp which pass through its 
loops, and at the same time willraii^ the heddle e e, together 
with all the intermediate threads of the warp which pass 
through its loops, leaving, between the two divisicms of 
threads, a spac^ of about two or threje inches, which is called 
the shed, for the passage of the shuttle. .Amoidem improve- 
ment substitutes for the loops small metallic eyes, through 
which the warp threads are passed, and by this means the 
wearing of the threads is in soine measure avoided : these 
eyes are called mails. The -frame F G G H is called the 
batten or lay,, and for greater Clearness is ^wn by a separate 
drawing. 

^ This batten is suspended l^ its bar F flrom the uppet 
framing of the loom in such a manner ^at it will swing to 
^and fro as on a centr& of motion. A sheli^ called the shuttle- 
race, is formed by making the bottbm bar H broader than 
the side rails G G, so that it projects about an inch and a half 
beyond them on the side furthest from the bi^ast-roll. The 

* This Dttit ef the apparatm i« known in some parts oftbe coin&try by tlie 
name of tjealds, in other jriaces, as in.-London, the weav«r uses tbe dSstinc- 
tivie name of Lames, but as that of Heddle appears to be most generally ap- 
plied, the latter name iPwB4»e osed preftrably in this voluine. 
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ends of this shutde^isee-are prolonged by boards, which form 
trouffhs or boxes 1 1, ik eacb of wtuch is placed a piece of 
wooa or thick leather, K K, called a pecker tx driver, and 
these drivers are made to traverse oo. small ^j^Ar wires fixed 
betweea the side rails G G and the ends of the troughs I L 
The drivers are united by a slack string fastened to ea^, 
and meeting at the handle j% L is the reed which is com- 
posed sometmtes of small porticHis of split reeds or canes, but 
most frequen:^y of flattened steel or brass wires. These ase 

fB ^ QL 




fixed, like the teeth of a comb, in a frame which rests upon 
the shuttle-tace U, and the threads of the warp are passed 
through the interstitial spaces of the reed. These are cov- 
ered by a top piece, having a longitudinal groove along its 
lower side, and which is <^led theiay-cap* M M (Jig. 11.) 
are cylindrical bars of wood made smooth* which are placed 
horizontally between the alternate threads of the warp, to 
prevent their becoming by any means entangled. Sometimes 
three of these sticks^re used, and theii^ one of them is insert- 
ed in the shed and drawn to its.^oper station, while the 
threads of the warp are actuated by one treadle, and the other 
two are introduced when 'the other treadle is depressed. By 
this means a. longitudinal ci*06sing of the. threads of the warp 
is effected which renders them still less liable to entangle- 
ment N is the iyeaver*s seat,, and being hung by rounded 
ends, renting in corresponding brackets fixed to the framing, 
the position of this seat accommodates itself to the conve- 
lUt^nce of the weaver in the difierent movements of his labor. 
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{t must be Hiled out when the weaver either takes or quits 
his seat at the loom, and can be r^tdtl^ replaced. 

The operation of warping icr one which must be performed 
with careful accuracy, as an Unifbrm tension <^ each thread 
of the warp is essential to the peHection of woven fabrk& 
Some conception may be formed <^ the carefulness required 
in this part of the weaver's labor, when it is considered that 
a piece of fine silk, whose width is not greater than twenty 
inches, frequently has the breadth of its warp maide up of 
more than eight thousand threads, each one of which must 
be so accurately disposed in its proper station as to avoul en- 
tanglement or coniusibn throughout its whole extent In 
£>rmer times this operation was effected by extending the 
threads at length in a field, in which manner it is still per- 
formed in China, and by the native weavers in India. It was 
a considerate miprovement when, instead of this tedious 
process, a frame w^ employed on which the threads were 
extended and wound backwards and forwards over pegs. 
This mode, however, was still very tedious, and therefore ex- 
pensive, besides requiring a ceaseless vigilance on the part 
of the persons eftipkyed to preserve the regularity of the 
threadsL To meet these evils, the warping machine, which 
will now be described, was invented. 

It ccmsists of a tressel, upon, which are plaoed a number of 
bobbins : these are arranged in rows ; and it is usual to wind 
together the contents of forty-six .bobbin^. The thread from 
each of thesd is drawn over a wire, and passed * through a 
perforated piec6 of wood, whence the threads are conducted 
altogether to a large reeL' This, is supported in a frame, and 
it turns by means of a fixed puHey placed at the lower ex* 
tremity ofits vertical axis, whence an endless band passes to 
the groove of a horizontal wheel, which is fixed to a spindle 
and turned by a handle. A child seated upon a stool (to 
which the liorizontal wheel is fixed) gives motion to this 
wheel, and sets the whole in action, drawing, the threads 
from ttte bobbins, and transferring them, assembled together, 
to the warping* machine. lu' order to distribute the warp 
over the reel, me perforated piece of wood is so attached to 
an upright post of the frame, as to slide fireely upon it, and 
beinp* suspended to the spindle by a cord, which passes over 
a pulley, the rotations of the* spindle by winding upon itself 
and thei^efore shortening this <;ord .raise the piece of wood so 
as to distribute the warp evenly, in a, spiral form, over the 
surfiu^e of the reel, without one part lapping upon another. 
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When the requisite length is reeled off the bobbins, the 
threads are tied together and cut 

The warp is now composed of threads of an equal length, 
and when drawn from the reel is wound into the form of a 
ball in readiness fer the cane spreader or turner on to &L, or 
mount it in the loom. As the warp is required to be of 
a greater length than the reel contains when one spiral has 
bc^n wound upon its surface, the threads are then turned 
over studs placed at the top and . bottom Of the reel for that 
purpose ; and a reverse motion being ^ven to the reel, the 
wooden piece sinks gradually by the unwinding (^ its spindle. 
The threads are then delivered from the bobbins, and laid off 
in a descending roiral upon the reel ; and this operation may 
be again reversed and repeated until a sufficient, length of 
warp is obtained. 

In mounting the loom, that is, in fixing the wa^ prepara- 
toTY to the commencement of actual weaving, the first ope- 
ratMHi is to roU regularly upcm the beapco, <Nr jram-roU, the di^ 
forent portions , of 'varp threads thus brought te^ether^ and 
which are known by the weavers as jiortee*, and tms is called 
beaming. To eflfect thisj two or more persons must be em- 
ployed. The instrmnent used fbr the purpose of guiding the 
threads of the warp, and of spreading them regularly upon 
the yiun-roll, is caUed a separator, or ravel, and is, in f(Hin» 
very similar to the reed already described, being made of a 
number of shreds of cane, or of wire festened together in a 
rail of wood, id the shape of a comb» These ravels are 
made of different dunensioiis to suit di^rent descriptions of 
work. Between these teeth,^ or reeds, the threads of tiie 
warp are placed, and are -there confined by atq[>-piece similar 
to the lay-c»p of the reed, Und which in this oase is called 
the cape. The-threads of^ tbe warp being separated and 
guided by means, of the ravel, one or two persons keep the 
threads at their proper degree of tension, while another 
winds them on the yam-rdl, by turning it on its centre. 

The next process is dratomg, or entering, which is pass- 
ing each thread of the warp regularlv. through its apprq)ri« 
ate loop in the heddle. To eSect this, the weaver, places 
himself^ in frOnt of the heddles; and opening the following 
loop of each heddle in succession, takes the threads from a 
person standing behind the heddles, whose busiue^ it is to 
select and deliver them in their proper order, when they are 
4rawn through the loops. The warp thus drawn through the 
heddles is pissed through the interstitial spaces of the ree^ 
If the assistance of a small hook, called a sley, sevenil 
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threads, according to the texture of Che goods* being passed 
through each interval of the rei^^ but an equal number of 
threads being inserted between each opening, with the ex- 
ception of the twelve outer or marginal ctente or wires, 
through which an increased number of threads are passed, in 
order to form the selvage of the goods. The reed is. then 
placed in the lay or batten ; the ema of the w^rp threads are 
Iniotted together in several portions, which are tied to a i^iaft, 
and this being connected by. cok'ds to the cloth-beam, and the 
threads being stretched, the warp is ready for weaving* The 
weaver, whenever able to do so, simplifies this operation of 
drawing or entering, by connecting the threads of his new 
warp, or cane, with the threads of the warp just on the point 
of being finished. This, of course, saves the labor of pass- 
ing the new threada through the mails and the dents of the 
reed, since they must then follow. regularly those to which 
they are attached. ^ To distinguish it from the original en- 
tering of the warp through the heddles, tiie weavers give the 
name of twisting en to this expedient, which saves them 
seven eighths of the expense they must oth^wise incur in 
mountins: the loom^ 

The sEuttle is formed from a piece of boxwood, varying in 
longth fixHn three to six inches, and is pointed- at each end; 

Fig. 13. 




it has in its upper side ^ an oblong, cavity, for the purpose of 
receiving a hollow cane^ wlych,^nowever, 19 idways called a 
quill, probably because quills tnay have been usually employ- 
ed in former days for this purpose ; upon this the silk to be 
used in forming the shoot is wound \ a metal wire being pass- 
ed through the hoUoW of the quill forms its axis, about which 
it must revolve freelv when inserted in the shuttle. 

The quantity of i^ilk wound upon each of these quills is 
necessanly but small, and their frequent renewal is indis- 
pensable. For this purpose the shuttle has in its cavity two 
small holes, one in the centre of each end, for the insertion 
of the points of this axis. One' of these . holes has a spring 
concealed within it, which, by its compression, allows of the 
inserticm of one end of the wire to a ^epth sufficient for ad- 
mitting the other end to enter the^ opposite hole ; and when 
this is so insert^, the spring pre^^ents its spontaneous with- 

Q2 
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drawal, while it oSbis no impedimemt to the next changing 

€£ ttie quill. 

The only art required in winding the jquills is to provide 
that the ■ilk^ riialkbe delivered^ freely from them : the best 
ferm for tlus purpose is found to be that of a double c<me. 
The winding of the^ quills is usually intrusted to young 
^children. There is a hcle in the side a( the shuttle commu- 
nicating with the cavity, and fiimu^ed with an eye of glaas, 
to prevent the cutting of the silk in its passage ; through this 
hole, the end of the «lk is drawn by the weaver, who so 
places it with bis finger, that, applying his mouth to the eye, 
and drawing in his breath, the silk is forced through by 
tiie cuirent of air into bis mouth. 

The weaver now places hims6lf in the seat of the loom, 
and leaning lifffatly against the clotb-rdl places his feet upon 
the treadles. In his, right hand he takes the handle of the 
string attached to the two drivers, and his left hand holds the 
lay-cap. or cover of the reed. 'Hie shuttle being placed in 
tiis trough against one of the drivers, and between it and the 
warp, the weaver commences his operation by pressing down 
with his foot one of the treadles : this depresses one hcdf of 
the threads of the warp, while it nuses the others. He then 
gives a pull, or rather a jerk, to the handle of the driver, in 
such a manner that the shuttle is thrown by it through the 
shed or opening "between the threads of the warp into the 
opposite trougl^ and against the other driver, leaving behind 
it the thread which is to foi-m the shoot The batten being 
then pulled by the left hand towards him, -the shoot, which 
was lying loose between the warp^ is, by means of thfe reed, 
driven up towards the cloth-rolL The other treadle being 
now in its turn depressed, the operation is revised ; the al- 
ternate threads of the warp change places, and the shuttle is 
again thrown, by another jerk of 3ie driver, into the same po- 
sition in the opposite trough Which it first occupied. The 
batten, which had returned by its own weight to its vertical 
position, is ngibi pulled towards the cloth-roll, and, by a con- 
stant repetition 6f t^ese movements, the weaving is effected. 
When the labor has been continued long enough to complete 
a few inches, of woven cloth, this is wound upon the cloth- 
roll, the rotations of which are efiected by means of a short 
lever inserted for that purpose into holes made at the right- 
hand end of the cloth-roll, and this end being furnished with 
a serrated or ratchet wheel, » pall or click falling into it§ 
teeth, prevents the roll returning. The woven silk is kept 
at its proper degree of extension by -anall hooks, called tem|>* 
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lets, connected with' strings which .pass throaffh pulleys at 
either side of the loom, and are connected wiSi weights at 
their other extremities. 

Plain weavmg is thus seen to be a very simple operation. . 
A certain degree of proficiency in the art may doubtless be 
quickly and easUy attained, but much practice .and attention 
are nevertheless required, in order to form a dexterous 
weaver, so as to enable him to produce well-woven fabrics, 
and to accompli^ wi&in a given time such a portioa of 
work as wiU earn for him a competent subsistence. 
' Many tyros in the art so use tl|eir fbet: as to depress the 
treadles far tod suddenly ; the bad eonsetpience of which is, 
that by the sudden relaxation and tension of the threads of 
the warp, such among them as mayat any point be weak 
are brc^en, the tendency to which accident ii^ increased by 
tiie greater friction a^inst the dents of the reed. Considera- 
ble time is then lost m renewing the broken threads; fre- 
quently nit^e than would 'have sufficed, iti the absence of 
such accidents, for the actual weaving of the gooda The 
evil is still greater if, through inattention, the shuttle is kept 
at work after the breaddng of one or more warp threads, 
l^roken threads cannot, ot course, retain their relative po- 
sition with the rest, but cross Over or become interlaced witfi 
others, to the manifest injury' both of the look and actual 
quality of the fabric. Frequently, too, these broken threads 
interfere with the passage of the shuttle, and occasion farther 
mischief by the breaking of other portions of the threads. 

If the motion given to the shuttle be more than sufficiently 
rapid, it will strike too forcibly against the opposite driver, 
and by its recoil will slacken tiie thread of the dhoot, upon 
the due tensioii of which mucji of t;he beauty of the fabric 
dependa 

It is also of importance tiwit the iMjitten Should be brought 
forward a^inst tne shoot with an equal degree of force at 
each stroke, otherwise there would he no uniformity in the 
thickness of the cloth. ^-kno\dedge of the degrees of force 
proper to be a^^ied to fabrics of difllerent natures and de- 
grees of fineness can only be acquired \fy attei^tion a^d long 
practice. An experienced weaver always endeavors so to 
mount his loom, diat the batten shall have such a range or 
swing as is proportioiied to the texture of the goods under 
preparation. The moti6n of the batten, as it swings to and 
fro, is similar to. that ofa pendidum tracing the arc of a cir- 
cle, and the greater or less extent of this arc determines th« 
greater or less degree of foroe wherewith the shoot is driren 
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home; for which reason it. is of importance that the woven 
cloth should be very frequently taken up or wound on the 
cloth-roll, lest the uniformity ot its texture should be inter* 
rapted by the diminished ran^ of the batten. In weaving 
coarse or thick gpods the batten should be hung so as to give 
it greater nlay, and conse<;piently more force, .tiian where fine 
and light mbrics are woven. 

. Many experienced weavers continne to use the iincient 
mode of passing or throwing the shuttle through the shed of 
the warp Irom one hand to Uie Other,^ rather than a^opt the 
use of the drivers. In this cas^, both hands of the weaver 
being occupied in passing the shuttle, the batten is Weighted, 
so as to fall with the proper degree of Ibrce against the shoot ; 
and when the batten has per^rmed this office, it is made to 
resume its proper position by meuis.of whichever hand may 
in turn be at liberty. "This method seems preferable to the 
one already described. Where the weight is applied so as to 
draw the batten away from the web, to which latter it must 
then be brought by the hands (^ the weaver; a mode which 
seems liable to more than one objection. \ The force applied 
to the batten cannot be- so constant a quantity under the man- 
ual operation of the welder, -as when, effected by an unvary- 
ing weight, especially where the use of the^ fly-shuttle is not 
resorted to, and the change m the action of his hands from 
the throwing of a shuttle to the palling of a batten must in- 
crease the toil of the weaver more than is caused by merely 
pushing the batten bo as to allow the passing of the shuttle. 
IC too, the force is a|>plied preferably to one side of the bat- 
ten, the shoot will be more closely driven there than on the 
opposite side, and. the i^rk, in. consequence, will not prove 
equally perfect In Weaving goods of great breadth, the 
fly-shuttje may be considered aa an indispensable instrument, 
and indeed it would seem that nothing but the {M^ference ac- 
quired through habit, can occ^asion the employment of the 
ancient shutUe rather than of this. There can be no doubt 
that, for an' <^ration to be effectually performed by one 
hand, where two would otherwise be indispensable, must 
give the workman a greater command over other parts of his 
operations. 

When fine gopds are woven, the loops of the harness would 
be very inconveniently crowded together, if two heddlea 
only were employed. It is customary, therefore, in such 
cases, to use four, six, or even more heddles ; but this causes 
no alteration in the action of the loom, the heddles being 
made to work in pairs or sets, called leaves of heddles, 
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where all composiag the same leaf are raiaed ai^ depreaaed 
by the aame treadle. 

It is of consequence that looms a^uld be erected of a true 
rectangular fomv or the work will otherwise be all awry 
and unsightly. It is likewise important that the loom should 
be substantially made and firmly fixed, to prevent jemy tremu- 
lous motion in its working, which would cause the same evil, 
l^ producing an unequal tensipn of the warp. 

The weaving of plain ribands is usually performed in a 
loom which enables the weaver to operate upon several 
lengths or warpe at the same time ; Uie number of these 
varies, being seldom under eight or /beyond twenty-eight 
The apparatus whereby this is. efi^ted is called the Dutch 
Engine Loom, a name which sufficiendy indicates its origin. 
It is worked by the hands, and with treadtes fi>r the feet, in 
the same way as a common loom ; each warp occupies a sep* 
srate shuttle, which, unless the weaver wcare furnished with^ 
as many arms as Briareus, cannot, it is evident, be passed 
from hand to hand. The apparatus for impelling the shntUea 
to and fro tt, owing to a. resemblance hi its form to that im- 
plement, called a ladder. This ladder slides horizontidly in 
a groove made in the batten; and the whole-being put in 
motion bv the reciprocating action of a haandle situatBa near 
the middle of .the lay-cap, each cross-bar of the ladder i» 
made to strike in the maimer of a driver, alternately right 
and left, Upon one o^ the two shuttles between which it is 
placed. These engine looms do not require any yam-roll or 
cloth-rolL The warps hang over puUejrs, in loops which are 
weighted, and the ribands beipg similarly diiqjosed, 4ure ear* 
ried away as they are woven. This movement is precisely 
regulatea by causing the batten to strike against bloc^ 

{>laced on the upright posts of. the fmming in front of the 
oom, so that the process of ^e batten being prevented be- 
yond the requiffite pomt, the shoot is driven home in the web 
with the exact degree of force which is proper. The same 
impulsion, assisted by the weights, drives the woven fiibrics 
in minute portions, as thj^y are completed, over the pulleys, 
and draws the warps forward in the same degree* so that tiie 
only interruption from his wprk experienced by the weaver 
is when the weights have run throt^^gh the range assigned to 
them. The finished ribands are then wound up, aiul fresh 
lengths of warp unwound ; the weights are again apfdied as 
at first, and the weaving redommeiiced. Sbme of Aese en- 
gine looms are so constructed as, 1^ the additiom of a simple 
mechanism, to render even ^is interruption unnecessary ; 
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the woven ribands being wound, and the warps unwound, in 
proportion as the weaving goes forward. 

With one of these looms a diligent workman mav weave 
one yard in an hour of as many narrow ribands as the loom 
is qualified to |»oduce at the same time. 

The bobbii^ upon which the warps are wound, perform 
the same office as the jram^roU in a ecHnmon dingle loom. 
From these bobbins, the warps pass over pullejrs, ^ach of 
which has close to it, and at its side, a smaller roller or 
pulley. Over ^ these- the* wigrps are. a^aih turned after be- 
ing extended by wei^ts, one .of which is suspended to 
each warp. ~ fVom these^«maller pulleys each warp descends 
to a horizoittal ipller which is on a level with the shut- 
tle-race. This-rcdler has attached to it a series of reeds or 
fileys, similar in eoni^truction to those contained in the bat- 
tel; and these additional reeds, one of which is used for 
each wa]^ are needed in this ease, because the prpper and 
regular 4>reading of the waipd hai^ not been {tfevioudly or 
otherwise accomplished. ' t 

The arrangement of the h^ddle8, the passa^ of the warps 
through them, and the action of the batten with its attendant 
lay-cap and reeds, are similar to the like parts and motkuis in 
common looms, with this exception, tluit the warp &om 
which' each individual riband is formed passes through the 
dents of a distinct reed. 

The course by ni^ch-fhe^woven ribands are carried away 
is through rollers in the nul,' which stands in the situation 
usually occupied fcy the Inreae^roll in front of the weaver. 
Thence tiie ribanife' pass diagonfilly to other rollers in the 
bottom r^l of the txabk framing of the loom, and rising per- 
pendicularly, they- are carried again through pullers near the 
top to other adjacent pulleys mrhished with weights, and 
thence over the top rails of the framing to bobbins placed in 
the front of the lodln, over the' head of the weaver, who, from 
time to time, as already, mentioned, winds up thereon the 
finished riband. - - -^v 

The engine loom i^ ^ chiefly used in Coventry, which has 
long been the -principal seat of the riband manu&cture of 
England; giving employinent to beyond 10,000 looms, of 
which about One third only are what are called single looms, 
that is, constructed for the weaving of dne breadth only. 
These' last are mostly employed in the manufacturing of 
figured ribands, Vhile the engine Ibonis are g^erally occu- 
pied with plain goods. 

The Coventry weavers have mode so Very marked an im^ 



191 

provement in th^ ut since tha legalized importatioii of foF- 
eign manuftctured silkB, that one of the most eminent manu- 
ftcCuiera of that cit; has declared, that he abould, at this day, 
Uosh for the work which evea hia best hands used fbTmerly 
to furaieh ; that now their patterns and productionB are fiil^ 
equal to those of their rateiga rirals, and qualified to Come in 
Bucceeeful competition with the most beautifnl ribands wrought 
bj the Lyonnese wsavets. 

Ribands are irequently ornamented bj having what is call- 
ed a pearl-edge given to tJiem. This is formed by causing 
portions of the shoot io project beyond the sdges rf the rifr 
and, and the extent of theae projections is so governed m 
that the; diall asume a ^mmetr^cal a,]ipearsncc, according 
to the particular form. required, whether as vajidykes, or scal- 
lops, or any other figures. This pleasing effect is produced 
by employing supplementally to the wurp-lhreads, and out- 
side each edge, a certain number of horse-hairs^ which pass 
through maUB in tbe haineas in. the same manlier as the 
warp-threads, but which hairs'will be drawn out of the rib- 
and by the act of its being wound on the r<dler. The horse- 
hairs are so connected with tiie machinery of tbe loom as to 
be raised in the succesuoa proper &r formuig the pattern re- 
quired. - - 

The following diagram exhibits the mode of forming the 
■implex sort of pearl-edge. < 

The lines a a represeiit the. edges of the riband ; i b the 
shoot, and the figures 3, 4, ^ 8, sigmfy the number <£ haira 



which have been inclnded in the several threads of the shoot 
to which the humbers are attached, in order to form the 
pearl-edge. It will be seen that, by varying Uie order of 
snccession used for raising the horse-hairs, tiie form of the 
edge will be determined in the. particukr manner that is de- 

The commoner sorts of ribands are composed altogether. 
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both warp mad ihoot, of Bengml edlk. Thoee of better qwUity 
are maaofiu;tared with a mixtore of Italian and Bengal silk ; 
and the finest descriptaons «re nubde of Italian silk without 
any mixture. Riband is woven in pieces, eaeh of which 
measures thirtj-siz yards. 
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' 3^«URB WEAVINO. 

Snowtnary Laws.— Antiquity of ornaneBtal Weaviiiff.~-8tripesv— Checks. 
-Changes of ColorB.T-Twin8.-^Draw-Fooin.— l)raw-boy.— Jacquard Ma- 
chine. — Princifrte and Mode of its Action.— Card-slips. — Advantages at 
the Maehine.— Jennings's Iinprovement.--Obslae|es to its original Intro- 
duction in Lyons.— Superiority of French Patteras. 

Thb proeesses hitherto described are competent only to 
the manufacture of plain goods; and although, speaking 
strictly, all that is absolntefy necessary to the wants of cir- 
ilized man, in respect of the art of weaving, is accomplished 
when fiibrid? of this description are produced, yet fashion 
and the love- of variety have alwa3r6, except in the very 
rudest conditions of society, occasicmed the more omamentfu 
and fanciful productions to be viewed with -admiration and 
adopted with eagerness. 

The cynic may sheer at the vanity which seeks to adata 
the human frame in varieties of colors, combined into fi>rms 
and patterns of still greater variety. But it' would be diffi- 
cult to show that the powers of- invention, and the ingenuity 
which this vanity ha& called into existence, have not been 
beneficially exerted in providing employment for thousands 
of industrious . artisans, in rescuing tens of thousands from 
the miseries of hopeless indigence, and by exercising, in va- 
rious ways, the mental faculties of onr species. 

The growing intelligence of mankind has long since led 
tiiem to di8C€U*d all sumptuary laws, -as useless, if not hurtful, 
ta communities, whether they are considered morally or po- 
litically. The desire ofobtiuning that which mav entitle us, 
in the jojHnion of our a8s6ciate$, ta an increased degcee of 
worldly consideration, is a most powerful incentive to the vir- 
tues of industry and frugality ; qualities which tend most im- 
portantly to the gen»^ advancement of society, but which 
are sdtogether wanting during its ruder stagea 

It has been \ve\l seLid by a celebrated ^losopher, whose 
profound investigations hftve been greatly instrumental in 
correcting many mistaken notions upon the science of gov- 
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'smment, which bad long beeo eatkUiriied eiDd held aa 
tiDfertiUe axioms, that " the tutnral effiirt of everjr u 
u&l to better Ilia own condition, when sufiered to exerl 
with freedom and idiicer^, ia eo powerful ■ priuciide, 
ia alone, and withoot any aniataBce, not c«lf capable i 
lying on the Boctety to wealth and ptoeperity, but ■ 
mounting a hundred itnpertiiient obetructicniB with whi 
folly of human laws too often encumbers its opera 
though the effect of these obatructicsis is iJwbtb, atore ■ 
either to encroach upon its freedom, or to auninJBh, 

It would prove a cnrioue subject rf inquiry, to fbllw 
to their ultimate consequences, and through all their ] 
catiooa, the e^cts raeultjng to society from the introd 
of new luxuiiee. To ascertain the degree wherein the 
gence, by the wealthy, of wants calM into existence 
very means affiirded for their gratification, brings other 
ments within tbe reach of a larger number, by reason 
new demand for IndustriouB labor thua created ; and to 
how a Btiil lai^r class are, through the spirit of emu 
rraidered bo desirous of acquiring an eqeal participai 
comforts enjoyed by their tiwmer equals, as to give an 
tuat spur to their industry and ingenuity. Luxories, 
they have been long enjo3'ed, become, in a manner, nee 
to OUT happiness ; to be without Ihem, while others a 
BO depriv^ is to feel ourselves lowered in the scale 
ciety, a degradation to which but few iiidividuata wouli 
ingly aubmit, while the means of avoiding it continue ' 
their retich. 

To inaagine that communities, after once acquiring a 
for luxuries, can ever fall beck to the primitive usages 
ciety, is to conceive wliat never has oecuired, uid that, 
the human mind remains constituted as it ever has 
never will be experienced. The natural wishes of 
man are placed upon the acquirement of something 
and better than that which he at present enjoys ; and e 
ia thns led, by the concurring effiirts of each of its indi 
mecnbeni, prc^renicely and steadily onward. Legislat 
^vemmental interference may, indeed, retard the ma! 
nnprovement, but can no more atop its course when it ii 
in action than it can stay the motion of the planets. 

Figure-weaving is the art of producing various patte 
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the cloth, either hy the iBtroduction of threads of vanous 
colors, or by a different arrangement of the threads, or hy 
usinff, in the same &bric, threads of different substances. 

This interesting art is of very ancient invention, and ap» 
pears to have been practised by the Egyptians at a very early 
period. Herodotue^ speaks of a curious breast-plate or cuirass, 
covered with Hnen, which was sent by king Amasis to the 
Lacedemonians, and which was highly ornamented with nu- 
merous figures of animals woven into its texture. Hie his- 
torian ad&, that each of its apparently slender threads was 
actually composed of three hundred filaments, which, under 
a carenil ezaminatiixi, were all distinctly visible. 

The improvements recently introduced into this ornamental 
branch of the art have been many and important; but pre- 
view to ffiving any description of these improvements, it may 
be as Weil to exj^iin, generally, the more simple, although 
more laborious and less perfect, means, wherely the weaver 
was formerly eniabled to produce the requisite varieties of 
form and color from his loom^ . 

Stripes which occur throughout the length of the piece 
are the effect of using threads of different colors or substances 
in the warp alone, and do net entail any additional labor 
upon the weaver. Stripes which run across the piece, or in 
the direction of the shoot, are caused by using different but- 
tles, furnished with threads of -the requisite colon and sub- 
stances for the fi)miation of the i^ioot The only additional 
labor thus occasioned to thie weaver is that of changing his 
shuttle at certain intervals. A combination of tl^se two 
methods will, it must be evident, produce a checkered pat- 
tern, and thus a very greatipriety of rectilinear patterns may 
be obtained. .\. . 

To call forth figures, floVers, or patterns of any other kind, 
different means are necessary. By dividing the warp be- 
tween several leaves of heddles, which can be depressed at 
pleasure by separate treadles, threads c^ different colors may 
be either concealed or brought forward upon the fiiee of the 
goods, at the pleasure of the weaver. These threads' nmy be 
made to change places -one with the other, so as to reveal or 
conceal each in such a way as to make out the particular 
pattern intended. 

Where threads of different colors or substances are em- 
ployed in forming the shoot, the shuttles containing such dif-' 
ferent threads must be substituted as c^n as is required by 

' I I'll ) . I I ■ r II I " ».^— — .^— »— ■— — ^— 

* Lib. tU. e« 47. 
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tte coDtemplBted change of pattern. To efibct this niMitQ- 
&m with but little trouUe or lose of tune to the weaver, » 
Terr einiple but effectual contrivance is oaed. 

One of the trougtia connected with the shuttle-raca must 
be made in two parts, tfaua ^— 

Fig.iS. 




The box, here shown, fanning part of the trough in which 
the fdiottle is placed between tne warp and the pecker or 
driver, can be easily exchanged f(>r another box, furnished 
with a difierent ahutttfl, having wound in it a thread of the 
kind wanted. In order (o fkcilitate this exchange of the 
diuttlee, the movable part of the trongh is Buspended from a 
centre of motion, as at A ; bj swinging, therefore, the box a 
oa its centre, any one of its divisions may be brought oppo- 
site to the driver, so as exactly to coincide with it, and to 
foFin part c^ the same trough in continuation of the shuttle- 
lace. The upright bar of the shuttle-box a works, as is seen, 
upon a curved arm c, which is Ibmiahed with pegs or catches 
to confine the bar in the precise position which it should oc- 
cupy. If more than tiiree di^rent colored direads are 
wanted to Sum the shoot, there may then be two movable 
boxes for the shattles; one being placed at each end of the 
shuttle-race. 

Tweeled w twilled doth is a description of figure weaving 
depending upon peculiar airangements of the threads that 
compose the warp and shoot These arrangements mav be 
almost infinitely varied and complicated, so that it would be 
difficult to convey a clear or adequate description of every 
variety ; nor, indeed, would it be nsefnl in a wor)c like this to 
do so. It ia, however, easy to communicate an idea of the 
ninciple that enters into and governs this method of weav 
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uun which will he at once understood hy consnlting the two 
lowing diagrams. 

A 



A represents in section, hut greatly magnified for the pur- 
pose of clearness, a piece of cloth woven in the simplest 
manner. The circles are intended to represent the section 
of the warp, and the waved line which passes alternately 
above and below each following thread of the warp is the 
weft or shoot : this on its return is, by the altered position of 
the threads of the warp, made to pass beneath those threads 
which it had before passed over, and over those under which 
it had been previously directed. 

Fig. 17. 



B represents, also in section, a piece of twilled doth, 
where the waved line or shoot is seen to pass over four 
threads, and under one thread of the warp; while it is manir 
^t.that by the alternation of the heddles the shoot, with the 
return stroke of the shuttle, will pass under four threads and 
over one thread of the warp. It must not be understood, 
that in weaving twilled fiilnics ^Ihe shoot invariably passes 
under or over four threads before^, interlacing with the warp, 
or that it then interlaces with oulyjme thr^ ; the number 
of threads so passed over may be two, three, four, five, or 
more, in fiict, any number greater than one, although seldom 
fewer than three ; and the interlacing may be with two or 
more threads, according to the pattern which it is desired 4o 
produce, and which of course will vary according as the 
number of threads passed over or interlaced is greater or 
less. All the intersecting points where the threads of the 
warp and shoot cross or interweave are more marked to the 
eye from the circumstance of both threads being seen to- 
gether. These points take the form of diagonal lines, ez- 
tendmg narallel to each other, across the face of the cloth, 
and the degree of obliquity will vary according^ to the num- 
ber of warp threads passed over without interlacing with the 
shoot In twills of the coarsest fiibric the shoot is interwoven 
with every third thread of the warp ; and in proportion as 
the materials wrought are finer, longer intervals are allowed. 
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iiDtil, in some of the finest silks, the interlacing takes place 
only with each sixteenth thread 

All the varieties of twilling depend upon the mounting or 
working of the di^rent leaves of heddles, or the harness of 
the loom : these, by their multiplication, and by their connex- 
ion with a OTeater number of treadles, which can be made to 
work in different orders of succession, vary the arrangements 
for separating the threads of the warp in forming the shed, 
thus, according to the weaver*s phrase, augmenting the num- 
ber of leases in the harness. / 

In forming patterns where the variety is extensive,, the 
number of treadles that would be nesessary to accomplish 
this mode of weaving would be so ^eat, that one man could 
not possibly manage them with his two feet By placing 
one of these inadvertently upon a wrong treadle, the um- 
formity a^ the work woula be interrupt^, and the pattern 
disfigured ; and it could not be expected that, while urging 
forward his work with the celerity necessary fi»r the ade- 
quate support of his famOy, any man £ould so bestow his at- 
tention upon every part of his operations ad to insure the ab- 
sence of all errors of this description. 

The regularity and precision which are necessary in pro- 
ducing fiinciful patterns of great variety r^uire, therefore, i^ 
different description of loom. To meet this necessity, tiie 
apparatus called a draw-loom was invented : by means of this 
the most comprehensive patterns were produced; and in 
using it the weaver was absolved ^irom all extra attention, 
having only to apply his feet, as in -the commonest kind of 
weaving, to two treadles alternately. Tlie working of a 
draw-loom formerly required the constant attention of jtwo 
persons, one of whom was employed to raise the heddles in 
their requisite order of succession, by pulling strings attached 
to the various leaves respectiveljs while uie other carried 
forward the operation df actual weaving; but during the 
year 1807 a most valuable invention waa brought into use 
and substituted for the second person enq>loyed. The saving 
of labor resulting from th^ use of this apparatus comprised, 
perhaps, the least part of its advantages, since it removed, by 
the unerring certainty of its operation, all possiUe chance of 
mistake in pulling a wrong string, which, while the office 
was performed by human huids, c^ild not but sometimes oc- 
cur. The apparatus, wl^en once properly set im, itself pro- 
vided for all the operations and changes required. 

This machine, which, from its standing m the stead of a 

R2 
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peraon who wis distinguished hy th»t name, is called a diaw- 
bov, will be now described. 

This machine was 'fixed to the side of the loom in the 
place where the assistant weaver formerly used to stand. 

It consists of a square axk made of wooi; and so mounted 
as to turn backwards and forwards in the fnme on centres 
of motion. A pulley is fixed at one end of the frame, having 
a line fiistened to it at its highest point. The axis is put in 
motion by means of this line, each end of which is connected 
with one of the treadles of the loom. Two wooden rails or 
shelves are fixed across the frame parallel to the axis, to 
which two brass plates are screwed, and pierced with a great 
number of holejs to receive as many cords. A central rail is 
placed beneath the reciprocating axis, and to this rail are 
nstened cords, which, passing through the perforations of the 
plates are tuined over rounded ro£, and kept extended by 
weights : the rods are suspended by cords at each end firom 
the ceiling of the room. To each of the cords which pass 
from the central rail, throufifh the brass plates, and just be- 
fore they are turned oVer the jrods, another cord is attached. 
The latter cords hang loosely, their upper ends being con- 
pected with lines extending horizontally across the ceiling 
of the room, to which they vre fastened by one end, while 
the <»ther end of each passes over a pulley placed at the top 
of the loom ; and the leaves of heddles or harness are all 
Bugpended by lines thus conducted. 

U will now be seen, that when any one of the cords listen- 
ed to the central rail is pulled ddwn, it must draw (me of the 
latter cords, and act upon that part of the harness which is 
connected with it: one of the weights keeps the cord at its 
proper degree of tension. It may oe easily understood, that 
the harness being arranged in such succession as is required 
to raise and depress the leaves of heddles in a manner which 
will produce those various situations of the warp which are 
necessary to the production of the required pattern, it only 
remains to provide for the regular and successive drawing of 
the cords as they are mounted in the draw-boy. This is the 
business of the machine, and is accomplished in the following 
manner : — 

The axis has fixed to it a semicirdoj grooved in its peri- 
l^ry like a pulley, and with both its ends divided so as to 
form a clefl hook or claw. Each of the strings made &st to 
the central rail h^s a large knot made in it, a little below 
the point where it passes through the toss plate ; and when 
the axis is made to vibrate to and firo by the actios of tha 
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treadles, as befere mentdcmed, one of the hooka oi' the sen^- 
circle seizes upon (me of these knots, and drawing down the 
cord, raises the l^ddlei connected with it 

It must be remembei'ed, that hy the connexions made b^ 
tween the various leaves of heddles, the raising of any one c^ 
the leaves must occasion the depression of all the other& 

The buttle being then thrown, the other treadle is in its 
turn depressed: the axis, with. the semicircle, in its return 
back, lUlows the cord to disengage itself from the deft hook, 
and to take its original position ; the semicircle liien inclining 
over to the other side, its other deft hook lays hold of tb^ 
knot made in the cord next in advance of the one opposite to 
that just released ; draws it down ; the shuttle is agam 
thrown; and so on in regular succession, each daw in its 
turn seizing upon the coi3 next beyond the one directly op- 
posite to tluit just drawn.. The meanis whereby it is provided 
that the claws shall take in succession only the alternate 
cords passing through the brass plates, are by two racks, 
which are let into grooves in the axis, , and have teeth like 
saws, but the teeth on one rack are inclined in a contrary 
direction to those of the other. These racks are caused to 
move backward and forward in theiiv grooves to the extent of 
one tooth at each vibratory movement of the axis, by the ac- 
tion of two circular inclined planes of iron ftstened to the 
frame, against which the ends of the racks are thrown by 
meansof spiral springs concealed- beneath each rack. The 
semicircle is fixed on a box or carriage,^ which slides upon the 
•axis, and has two clicks upon it; one of ^hich &lls into the 
leeth of one rack, the other into the teeth of the second rack: 
^ rdler is fixed over the box, and connected with the two 
(Clicks, by threads wound in opposite directions, so that one 
•click is always raised up and disengaged while the other is 
in action. A piece of wire is fixed to the frame in such a 
-manner as to intercept another small wire prbjedting from 
the roller when die axis is inclined, and to turn the i^ler a 
short distance : another wire, intended for the same purpose, 
is fixed to a movable cross bar which can be fiistened as re- 
qmred at either a greater or lesser distance fi^m the end 
of the axis. If the roller be in such a position that one 
click is down while the other is drawn up, the direction 
given to the semicircle draws down one string; during tiib 
motion, the end of the rack comes to the inclin^ part of the 
circular inclined plane, and is moved on « by its spring the 
space (^ one tooth, which advance is maintained bv the click 
in fidling into the tooth. On its return the axis thrusts back 
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tiie rack, together with the sliding hox uid semicircle^ caiie> 
ing the claw to catch the next opposite string; and in this 
manner the semicircle proceeds, advancin|r one strin|^ with 
each Tibration, nntil it reaches the tmd of its course. The 
tail of the roller then strikes against a pin fixed in the mova^ 
ble cross-bar, the roller is turned over, one click is raised^ 
and the other click is brou^rht into action upon the nuk. Bv 
this means the semicircle is moved back one tooth ftr each 
vibration, until the wire mojecting from the roller meets a 
wire projecting from the frame, by means of which it is upset ; 
the Click again comes into play, and the semicircle is by these 
means kept constanUy advancing and receding with the most 
perfect regularity. 

The machine which has just been described was not in all 
respects the same as the first mechanical draw-boy that was 
employed, upon winch it formed a considerable improvement, 
by rendering it unnecessary for the weaver to quit his labor 
at the loom and reset it, whenever the semicircle had com* 
^eted its progression from one end of the firame to the other. 
This improvement was the contrivance of a Mr. Duff; it ex- 
hibits great ingenuity, and the apparatus proved eminently 
osefiil, althoura liaMe to one ver^ serious objection. The 
weight (^ the harness and the friction of the machine bemg 
considerate, it was necessary to adjust accordingly the range 
of the treadles which ^ye it motion : and in order not to 
oppress the weaver with the weight, it was requisite that he 
should depress each treadle.to the extent often inches. The 
exertion of raising his feet «o high, uid in such quick suc- 
cession as was i^eded, proved exceedingly fiitigiiing, and 
even afibcted injuriously the.bodDy healSi of the weaver. 
To remedy this evil, an engine ^aker, named Jones, fixed on 
the axis of the driving if^el or pulley two cranks, each 
being about two thirds of the length of the radius of the 
wheel But it was found, as ind^d might have been ex* 
pected, that this arrangement increased the load uid fiiction 
so dijaproportionally to the advantage that was ffained by 
shortening the treaid, as to render it hardly available in (arac- 
tice. It was, perhaps, a rather better ccmtrivance when a 
weaver, named Hughes, substituted for the above mentioned 
cranks a small ghwved wheel, which he fixed on the axis of 
the driving wheel, and connected it with the treadles bv 
means of cords passing over pullejrs; but the evil, although 
diminished bv this means, was n(% removed. In the years 
1820 and 1821, another ingenious silk weaver, named Kich- 
wb, mMle a farther and e^ctual improvement, by attaching 
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to the jprolonged axis of the mschine an arm, canying a 
leaden weight of such magnitude as would counterbahince 
the weight of the hafness. 

l%e apparatus, thus improved, continued fi>r a long time 
to prove of great usefulness in figure weaving. It detracts 
nothing &om the merit of the inventor and improvem €i a 
machine ^^diich removed so many of the disadvantages aU 
tendant upon the eyetem of figure weaving, as then ' u$aaUy 
practised, that another and a better system ,has since been 
imported fi'om ^ neighboring country, which has occasioned 
the laying aside of the draw4oom and its attendant draw-boy, 
for the production of figured silk goods. 

The contrivance whereby this new system has been accom- 
plished is the invention of M. Jacquard, who was a practical 
weaver of Lyons. Bearing his name, it will probably prove 
a lasting record of his mechanical talent, and will secure for 
his memory that fiur harvest of fiime, which, unhappily, he 
has not lived to reap, having fallen an early victim to the in- 
tensity of his mental application. 

In the course of the ver^r few years which have elapsed 
once its first introduction into mis country, the Jacquard 
loom has entirely taken the place of every other method of 
figured silk weaving, and has been, in : no small degree, in- 
strumental in hringmg that curious and beaulifltl art to its 
present state of advancement The elaborate specimens of 
hrocade which used to be brought forward as evidence of 
skilfblness on the part of the Spitalfields weavers of former 
days were produced by only the most skilful among the craft, 
who bestowed upon their performances the most painful 
amount of labor.^ The most beautiful products of the loom in 
the present day are, however, accomplished by men possess- 
ing only the onlinary fate of skill, while the labor attendant 
upon the actual weaving is but Httle mOre than that demaiid- 
ed for making the plainest goods. The carefulness and skill 
now required in (preparing the various arrangements of the 
harness in the loom, or, to use the technical phrase, in buiid- 
ing the rrumture, are out of all proportion less than were 
called for foefcnre the introduction of Monsieur Jacquard*s in- 
vention, the pinciple and operation of v^ch will appear from 
the following drawings and description.''' 

The apparatus is &ed on the top of the loom, in a perpen- 

* TIm dmwii^ inserted for the eluddation of the Jacqnard rnacMBe are 
Vierely oatlioes ; a mode of delineation whicb is necessary, in order to 
render apparent its internal construction and action, whicfa are concealed 
in U)^ actual machine by the fraining wherein the ai^rfttus is contained. 
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dicnUt lino witb ila huiie«, which ia attached to the lifting 
books a a. lieee hooka are passed perpendiculvl]' throt)^ 
ejet in an equal number of horizontal needles b c, which lie 
iu raws b Ihe fiame d d. OT these lifting hooka and needles, 
aalj eight are shown iu the drawings, in order to simplify the 
description; whereas, in the actu^ DiacMne, there are as 
Eoanj as 400 of each, or fifty in each one of the eight tows, 
fbrming as many leases or lashes in the warp. The boTison- 
tal needles b c protrude through the iiBine J li at c, and are 
Jwpt itt that position b; helical or spiral springa e e, placed in 
Fig. IS. 



cavities in the fiame d, and there confined fay vertical Tires 
/, m> that any degree of preaaure being applied against tha 
points of thbee n^dles at e will cause ^em to retire intt the 
name d d, and, on. the removal of this pressure, the elastcity 
ot the nuings wilh«gain drive the needles forward. ?be' 
range allowed Ibr this horizontal movement of the needlet ia 
limited by vertical pins g, pnasing through loops made iatbe 
needles, and which stop them at a certain point Close to 
these vertical pins, others are placed horizontally, apso 
. which the loops of the needle slide, and by means cf wlucfa 
they ate retained in their proper position. One of the needle* 
is snown separately, for clearer elucidation. 
Above the tnav d d u anotJmr ftane h, bKratf ban 
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nnged horizontftlly at right allies with the needle^ and 
in number equal to the rows of hitkig hooks. This frame h 
is alternately raised from or lowered upon the frame dd^hy 
a lever attached to and acting with the treadle, and the 
length of the lifting hooks is so adjusted, that when the frame 

Cii -I I III f^\ II I ff'TT^iiiii ]|p 
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h is lowered the lifting banr would so insiuoate themselves 
under the curv^ ends of the lifting hooks as to raise them 
when the frame h is again raised. For this purpose, the lift- 
ing bars, which in shape are something like blunted knife 
Uaides, have their hroeui parts a little inclined out of the per^ 

Sendicular, so that their lower edges shall not strike in meir 
escent against the curved extremities of. the lifting hooks^ 
while, by their continued depression, the flat parts of the bars 
will come in contact with those curves, and force the hooks 
somewhat back against the springs. These, at the mcxnent 
they are freedl&om the pressure by the descent of the bars 
below the curves, force the hooks back into the vertical peei* 
tion, which insures their being suspended on the lifting bars 
with the upward movement of the frame h. 

It will be observed that half the number of liftin? hooks 
are attached to the lifting bars, while the other hau remain 
disconnected with them ; this has been effected by the forcing 
back, of the needles, through the eyes of which those lifting^ 
hooks are passed, and which, by that act, are thrown out of 
their perpendicular, and are thus carried out oi the range of 
the lifting hooks. All, therefore, that is further wanting to 
govern the raisii^ and depressing of the different portions of 
the warp is a system for managing the retirement of the 
proper needles within the frame d a, and, consequently, for 
mfluencing the taking up of the proper heddles by means of 
the horizontal lifting bara 
This system of management is ^ected by the agency of a 

Fig. MO. 
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PART ni. 



■quure renAvmg Imr, and a eucceasioii of pef&raled cards 
or slips* which are carried round with its revolutions. 

The revolving bar is perforated on each of its finir sides, 
with hdes, answering, in number and positkm, to the points 
dT the needles at c ; and one or other of these sides is brought 
into contact with that same part of the frame 4, at each de- 
pression of the treadle. 

In Uie absence of the cards or slips, the points of all the 
horizontal needles 6 c would enter into the perforations of the 
revolving ^ar, and every one of the lifting hooks would be 
taken up on the lifting bars; whence the office of the cards 
becomes apparent These are partiidly perforated, in such a 
manner as to make out the intended pattern by means of the 
partial influence they are made to exert ill causing the re- 
tirement of the horizontal needles. It will be seen, by refer- 
ence to the cards or slips, that their perforations are not so 
numerous as those on the sides of the revolving bar, and that 

Fig. 21. 
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these holes occur at irregular positiona If, then, one of 
these slips of card be made to cover the side of the revolving 
bar which is opposed to the points of the needles, such of the 
latter as do not coincide with the perforations made on the 
slip will be driven back against their helical spring Their 
lifting hooks will, conscquentlv, be carried beyond the ranjg^ 
of the lifting bars ; while all those needles which find coin- 
ciding perforations in the card slip will pass through it into 
the perforations of the revolving bsLt ; their lifting hooks will, 
on the depression of the frame A, be engaged by the liftioff 
bars ; and those portions of the harness which are connected 
with them will be drawn up. 

The perforations in the slips are so placed as to Qccasion 
that succession in the raising of the harness which will make 
out the intended pattern. For this purpose it is necessary to 
have as many cards or slips as there are required threads of 
shoot to make out or complete the pattern ; this number of 
cards, where the pattern is larffe, or of OTeat variety, is very 
considerable. The whole of them are rastened together by 
threads at their extreme ends or comers, in the manner 
shown in the drawing ; and they thus form a land of endless 



CHAT, IV. PisiTsa VKAviMd. SOS 

chttin, one complete revolution of which tnahee out the pat- 
tern, which the ccoitiuued wotkiog of the loom repeats-to the 
eiid of the wBTp, 

The revoluUoDsof the card slips with the revolviiig bar, 
and the precision with which thej must take their pusitioa 
upon it, 80 as (o canae the coincidence c^ their perfbnitiuii, is 
provided for bj conical studs 1 1 upon the revolving bar, upon 
which etude the slipe adjust themselves by means of the 
larger perforations^' J made in tbem for that purpoae. 
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The punching of these eard slips fot the composition of 
different patterns is a distinct and separate business from 
that of the weaver, to whom the cards are given out, to- 
gether with the silk to be woven, by the master manu&c- 
turer. A sort of property in the pattern is thus retained by 
the master, which, should it become a favorite with the pub- 
Ucjjnoves to him. (ui af&ir of some considerable advantage.'*' 

'Ae regular and successive revolutions c^ the square re- 
volving bar are thus managed. 

The bar k must be hung by its end pivots {in a frame m^ 
which is 80 jointed above as to swing from and to the side of 
the frame d with an unvarying motion. The bar, which has 
been 8tM>wn separately, will l^ seen to have at one end four 
pillars nop and q, into which the hook r catches in succes- 
non, ao as to cause the bar to make one fourth of a revolution. 
The precision of this movement is also guarded by a bar» 
shape^L like the letter T reversed, .« s t, which is pressed on 
the two upper pillars of the revolving bar by the action of a 
spring. The frame m is swung from the frame d by the 
roller u, which, being attached to the frame A, rises with it, 
and works in the hook-shaped bat v attached to the frame nt, 
causing the latter to swing on its uppper joint ; and by the 
same means the depression of the frame h must again draw 
the frame m to the position it had quitted against the frame d. 

The catching of the hook r in the pillar n permits the 
swinginsr of the frame m only through the turning of the re- 
volving bar, the outer vertical side of wliich is thus made to 
take a horkontal position in the upper part of the frame m. 
By its return against the frame d, another of the pillars, o, is 
brought within ibe hook r, and secured in readiness for the 
next swinging movement of nu The revolving bar is thus 
seen to have both a vibratory and a revolving motion; the 
first occasioned.by the swingmg of the frame nif to which it 
is connected on its pivots, and me, second by the restraining 
action of the hook r. 

The cord to a? so connects the two of^posite and similar 
hooks r and y, that the drawing of this cord upward will 
throw the hook r out of action, and cause the successive 
catchmg of the pillars nop and q by the hook y instead, 
when the motion of the revolving bar will necessarily be re- 
versed. This provision is made in order to enable the 
weaver to repair anv accident that may occur,^ through the 
probable breaking of the warp threads, or the possible disar- 
rangement ci the harness. The movement of tiie card slips 

♦NotoGG. 
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being of course reversed by this means, the weaver ^es 
back his work sufficiently, to accomplish his purpose ; and 
then, by pulling down the cord w x, the lower hook is re- 
leased, and the upper one is again engaged, so that the re- 
volving bar and the card slips once more proceed in the for- 
ward direction, and the weaving again advance& 

The lines numbered 1, 2, 3, &c. represent the card slips 
and their situations during the working of the loom. The 
junction of the slip numbered 175 to that numbered 1 shows 
how, by the repeated succession of aU the cards, the endless 
repetitions of the pattern are produced in the mami&cturei 

It will be observed, that the card slips are so pei^rated, 
that, in addition to the blank spaces necessary to make out 
the particular pattern required, they likewise oppose blanks, 
alternately, through their whole extent, to each intermediate 
row of needles in the frame d. If the card No. 1. entirely 
covers the first, third, fifth, and seventh rows of perforations in 
< the revolving bar, the card No. 2. will, in like manner, cover 
the second, fourth, sixth, and eighth rows ; by which means the 
requisite succession of the harness is uniformly preserved. 

Availing himself of thia necessity for covering the alter- 
nate rows of perforations^ Mr. J. Hughes, of Setnnal Green, 
has ingeniously proposed to employ "uie same set of card sUp0 
in producing two distinct patterns, by using their intermediate 
blimk spaces, and causing the requisite succession dT the 
harness by means of other cards, perforated accordingly, and 
which are fixed, with that view, on the difiereht fiices of the 
revolving bar, so that the first and third fiices have l3ieir first, 
third, fifOi, and seventh perforations covered, while the see- 
end and fourth foces have their other four akemate rows 
concealed : these fixed cards thus become substitutes for the 
intermediate blank spaces on the revolving card slips; and 
some part of the expense and labor connected with the sec* 
(md pattern are saved. 

The Jacquard loom has proved so beneficial to the weaver, 
by simplifying the most difficult portion of his labor, and fcy 
80 importantly economizing his time in the preliminary, and, 
to him, profitless preparation of his loom, thi^ he complainB 
not of the exertion for which it calls in depressing the 
treadle and lever, although this exertion must needs be very 
considerable, from the friction of its parts, the resistance of 
so many springs, and the raising of tbe numerous weights, 
by the reaction of which the harness of Ihe lo<Mn is depr^sed. 
It is some time, however, ere the weaver who adopts the 
use of this really beautiful apparatus becomes si^ciently for 
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■liliar with its trrangements to carry forward his lahor witll 
a satisfiictory decree of celerity ; but when this is once ac- 
complished, the comfort which he derives from those ar- 
rangements a^rds ample am^ds for the cares of his no- 
viciate ; and there are not any by whom, under such circum- 
stances, it would willingly be abemdoned. 

The Jacquard apparatus is [Hrovided by the master manu- 
&cturer, and continues, (^course, equally with the card slips, 
to be iiis property ; an arrangement rendered necessary l^ 
thejwverty of the weavers, scarcely one of whom could fiir- 
nish the means for providing the. machine. 

Each set of cards, when it is removed from the loom to 
make room for another set with a different pattern, is care- 
fully tied up^ and, as a distinctive label, the bundle has at- 
tached to it a portion of the fabric which has been woven, so 
that the manufacturer may know, at a glance, what set of 
cards to employ for the' production of any one of his particu- 
lar patterns. 

The general introduction of this apparatus was impeded 
for some time, owing to the great height which was required 
in the apartment destined for its erection. Within the last 
twelve months, an improvement has been efiected, which 
renders the invention more extensively available, by admit- 
ting of its erectioi^ in apartments not beyond the ordinary 
height of chambers inhabited by silk weavers. This improve- 
ment was brought under the notice of the Society for the En- 
couragement of Arts, Manufactures, and Commerce, and was, 
on that occasion, deemed deserving of reward both pecuniary 
and hmiorary. This society has always been alive to the 
great importance of the silk manu&cture to this country, and 
has done more for the encouragement of ingenious artisans in 
this branch of industry than has been, or uian could be, ef- 
fected by the patent laws under the present system; the 
^eat bulk of the inventors being in a situation of life which 
deprives them of all means for securing to themselves the 
privileges of a patent. 

To give an intelligible account of the alteration thus e& 
fected, it is necessary to expkin, that the cords whereby the 
leaden weights, which. are called lingos, are attached to the 
harness, are each led through a hole in a board in front of and 
somewhat lower than the breast-roll of the loom : this is call- 
ed a coraber-board ; and its numerous holes are so disposed 
in lines, that the v rows which cross the loom comprise a 
greater number of holes than the rows which run in the di- 
rection of its length. On the other hand, the rows of lifting 
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hooks contained in the apparatus above are in the ffretlegt 
number in this last-mentioned direction. In attachm^ the 
harness to the lifting hooks, it had been usual to connect 
each cord with that individual hook which would have stood 
in the most natural relation to it, provided the comber-board 
and lifting hooks had stood in the sanSe direction; but as 
they do not so stand, it is evident that this disposition of the 
cords must occasion a twisting of them among each other; 
and hence arose the necessity for carrying them throi^h a 
wider range of space, that the chances of entanglement or 
confusion might be diminished. This mode of connecting 
the harness with the lifting hooks is called "the London tie. 
The improvement consists in connecting each cord with the 
individual hook lyhich stands in the most natural relation to 
it in the actual position of the different parts : this is called 
" the Norwich tie ;" and hy reaspn t)f its diminishing the 
chances of entanglement among the numetous cords, makes 
it practicable to confine the harness within a nartower range 
of space. 

Besides the economy of space thus acquired, it was ftnmd 
practicable to diminish, in some degree, the height given to 
the framing of the apparatus ; and the combination of these 
two circumstances brbught the whole^ machine, as has been 
before mentioned, within the height of chambers such as are 
commonly inhabited by journeymen weavers. Previously to 
this alteration, it had lieen by no means unccnnmpn to cot 
away the ceiling of the apartment in the spot directly ovef 
the Jacquard apparatus ; but it is obvious that recoorse could 
«ot always be had to even this bungling expedient 

The Society for the Encouragement of Arts has very re- 
cently given encouragement to another alteraticm, which e^ 
fects a very desirable simplification of this ingenious inven- 
tion, dispensing altogether with the helical springs whksh 
serve to pu^ mrward the needles, and substitutmg ooitls and 
perforated boards for the lifUug hooks and lifting oars of the 
original machine. 

This improvement is the contrivaitee ei Mr. William Jen- 
nings, a practical weaver and machine-maker, Gi Bethnal 
Green. The means whereby it is attained wfll appear on 
ccmsulting the following diagram :— 

The cords attached to the harness, of. which,, to avmd coo* 
fusion, eight only are here given, are fiistened to the top of 
the firame a a, 6 6, which is to be raised by the action of the 
treadle uid lever. The under board 6 6 of this frame, throu^ 
which the cords pass in their descent, is perforated with the 
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. . i namber of bolea; sud in cMnexion with each on* 
of these boles is a small slit, the width of which is narrower 
than the diameter of the hole from which it proceeds. Thia 

Sribraled board 6 b answera the same purpose K3 the lifting 
ra; for each of the harnesB corda having a knot made in 
it in the exact spot to which the lower board b b of thelrame 
Will descend with the return stroke of the lever, either these 
knots will, by the protrudin? of the needles as at c c, be de- 
tained upon the upper surmce of fi 6 tram their inability to 
pais tbrmiTh the slits, or, by the passing' back of the needles, 
•a at iJ d, &e knots will be nude to coincide with the holes 
in b b, through which they are small enoug'h to pass fi'eely. 
The portion of the hamesa with which they are connected 
wilt, oonsequeotly, not be raised. Another perforated boon), 
c (, is placed breath the horixoDtal needles, and through 
this the cords descend to the comber-board// which is eimi- 
lar to the-one formerly described : the cords of the hameaa, 
r"^"? through this, are kept extended by the plummets, ih' 
lin^os, at their bottom ends, and these perform the office of 
spnnga m bringing forward the horizontal needlea ce,d4, 
whenever tBey maet with coinciding per&rations in the !•- 
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Tolving^ bar ; the liftiag cords then insifuiftte themselves be- 
tween the slits, and are raised by means of their knots, as 
before described. 

For clearer elucidation, the board ( 6 is here gi^n, with 
its circular holes and slits for the p^issage or detention of the 
knots. It must be borne in mind, that instead of the small 
number here delineated, this board has 400, ftfl^ temetimes 
even a greater number, of holes and slits, but the indication 
of which in so small a space as this dia^fnun would have ren- 
dered it less clear and intelligible. 

Fig,2L 



In the course of the very few years during which the Jac- 
quard machine has been known m England, it has been thus 
materially simplified and improved ; while in Lyons, the city 
of its birth, it still remains unaltered, either m form or ar- 
rangement, from the original conception of its first ingenious 
inventor. It has been recorded by the baron Ch. Dupin, that 
Jacquard had to jBUCounter the most bitter annoyances from 
his fellow-citizens, who have been so materially benefited by 
his ingenuity. Several years elapsed before his machinery 
was generally adopted, during which period a thousand ob- 
stacles were ofi^red to its introduetioiif^; a fact which can 
well be credited by all persons who have had opportunities 
for observing with what pertinacity old fi>rms and practices 
are adhered to by the common-^lace bulk of every communi- 
ty ; and how great is the disinclination of the operative me- 
chanic to adopt improvements which, with a self-sufficiency 
engendered by the dexterity acquired in following old meth- 
ods, he is pleased to condemn as *' new-fangled nonsense." 

The mode whereby the perforations in the card-slips are 
80 made as to influence the raising of di^rent portions of the 
warp threads in the order of successicoi necessary for making 
out the desired pattern, is exceedingly in^eniou& 

The pattern — or as it is called, the design — is drawn of a 
size much larger than it is intended shall be ^iven to it in 
the woven fiibric, upon paper previously dividedby lines into 
very small squares^ in the manner described in ^e folloTyiog 
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figure, the cnm lines of which Kpreeent the iotenecting 
tiireeda of the goods. Thii mode oi proceeding bu beea 
loog followed in buHdiiig the rnontmr of di*w-locnMi tb&t Wf 
in preparing them ibr weaving intricate or eztennve pattenUL 



PlftciBg this paper before hltci, and pronded with a 6«nM 
tcnltaitiinE; ft number of Tertjcal threads answering to the 
wup of uie goods, sufficient to comprise the width of the de- 
ugn, the woMtman proceeds to read on the design, by taking 
up with • very long needle soch of the threads as are inter- 
■ected by the pattern, inserting by its means a cross thread 
under these, and carrying it orer all the remainiog threada 
in the same line ; repeating this prccess until he has insert- 
ed as great a number of shoots aa there are of croes lines oc- 
cupied in making out the pattern, and which sometime* 
•mount to as many as iive hundred shoots, Thut, in fact, 
tnosferring the design by a succession of what may be call- 
ed darning stitches from the ruled p^»er to the tbreads in 
his ftame. 

To ftcililate the reading en of the design, every tenth line 
which divides the pattern p^>er into squares is described ia 
a btJder manner than the other lines. When the dengn ia 
extensive, the operation is genenllr perfenned by two pei^ 
sons, one of whom diretts what threads are to be raMad, 
while the other ntakee the necessary insertims cf the needle. 
In reading on the design here given (Jig. 25.) the beginning 
would be made at the bottom, and aa the spaces on the paper 
ars always counted from right to left, the instruction wooU 
bs, " pass thirty and take twa" Part of the flower is de- 
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scribed in tiie second row of squares, and the instruction fee 
this would be ** pass nineteen, take three; pass eight, take 
two." The third shoot comprises other parts of the flower, 
and the workman would be told, ** pass ten, take three ; pass 
five, take five ; pass seven, take two ; pass seven, take four ;" 
and proceeding thus with as many cross shoots as there are of 
transverse lines on the paper, which in this case comprises 
only thirty-five, the whole design Would, be included. 

When this is done, the next operation is to attach the 
threads thus interlaced to the card-punching machine. This 
piece of mechanism is in every way similar in its principle, 
and nearly identical in its arrangements, with the Jacquard 
machine; being, like it, provided with lifting-cords, and 
wires, and needles, all connected In the manner already de- 
scribed in this chapter, so that by pulling the lifting-cords, 
the needles will be protruded. In front of these needles, 
and answering to the revolving bar, a perfc»rated~ plate, nbout 
two inches thick, is fixed : each of the perforations in this is 
provided with a movable steel punch or cutter of a cylindri- 
cal form, so that the prc^rusion of any of the needles will 
drive forward their corresponding punches, and deposit them 
in another similarly perforated iron plate, about one inch io 
thickness, temporarily applied for that purpose against the 
&ce of the plate first described. 

One end of each warp thread in the pattern is then to be 
connected in succession with the individual lifling-cords of 
the machme; and it is evident that if the difibrent threads 
which form the shoot, and which for this purpose are made 
to hang out on each side beyond the selvage of the warp,^ are 
taken separately and in succession by e^^ end and drawn 
upwards, all the warp threads wherewith each cross thread 
is engaged, will be separated from the rest^ and may be col- 
lected together in the hand; l^ then pulling them, the par- 
ticular lifting cords to which they are attach^ will be drawn, 
their corresponding needles will be protruded, and the cylin- 
drical cutters by that means driven out of the perforations in 
the fixed plate mto the corresponding cavities of the movable 
plate. 

The blank card-slip, which is to be perforated, is next ap- 
plied to the fiice of the movable plate, and against the 
points of the punches; and both being then removed to- 
getiier, and placed upon a third perforated plate in a press, 
the punches are driven through the card-slip in the requisite 
Spots. The punches being replaced in the machine, a sec- 
ond shoot of the thread psSt^m drawn up, and its iaterlao«d 
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warp thread pulled ai befive, the punches cmmected with 
the answmng lifting-cords and needles are in like manner 
protruded into the movable plate, and forced through an- 
other blank card ; and, by proceeding in this manner, the 
whole series of card-slips wiU be unerringlr prepared. Hay<- 
ing been previously numbered, there is no mmcuity in attach- 
big them together in their proper order ci succession, holes 
for this purpose being made by the same action of the preos 
which stamps the perforations for the pattern, punches for 
this purpose being permanently inserted in prt^r cavities of 
the movable iron plate. 

A modification of the Jacquard machine has been intro- 
duced to use by Mr. Samuel Dean, of Bethnal Green, also 
an operative weaver. In this the card-slips are altogether 
dispensed with, by adopting the use ci two revolving bars 
idaced on opposite aides of the tnachine. Each of these bars 
nas eig^t faces, and the hxxok is actuated by two treadles. 
The variations'^ pattern are provided finr in the working of 
this machine, by temporarily stopping such holes in the re- 
volning bars as will influence the raising of those threads ^ 
the warp upon which the production of the pattern dependa 
It isiiuite obvious, however, that this modification can only 
be applied to the production of very sknple patterns, it being 
cape}>le of employing no more than sixteen casts c^the but- 
tle for their completion. This altered arrangement is, there- 
fore, of very limited utility, and bears no comparison wiUi 
the truly valuable invention of Jacquard. 

In one branch, and that an essential one, of the interesting 
art of figure weaving, the mann&cturers of Lyons enjo^ a 
superior reputation to us ; their designs are more pleasing, 
more varied, and display a more correct taste than ours can 
boai^ For this superiority there is a very sufficient reason 
fumidied, by the establishment existing in that city of ** the 
School of ^ts,'' which offers valuable means for the study 
of drawing in all its various branches, and where pattern de- 

Xers are ably instructed in all the best rules of the art 
:h they cultivate. 
The English have been considered inferior to their conti- 
nental neighbors id the faculty of invention, at -least in this 
particular branch of the fine arts. Without entering into 
the investigation of this question, which might, perhaps, in 
any case, be decided more under the influence of national 
partially than acccnrdin? to the fiu^t, it must be owned that 
the French have adopted jystematic means for calling finth 
and improving the talent of tastefiil invention ; while with 
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US this is left entirdy to individual and unassisted efil^rts. It 
is, besides, probable that the favor wherewith French patterns 
are received by the leaders of &.shion in this country, tends 
still further to repre^ the efibrts of English artists, as far as 
ori^ality is concerned; since it is found more profitable to 
imitate or to copy patterns, thus recommended to the general 
adoption, than to venture upon producing others, which 
would be without this adventitious value. 



CHAP.V. 

HECHAMCAL, OR POWER-WEAVINO. 

6reat Advantages of Machinery in abrid^ng Labor.— First Proposal for • 
Power-Loom. — Dr. Cart Wright's Invention.— Causes of its little Success. 
— Parliamentary Reward. — Austin's Power-Loom.— Mode of its Action. 
—Reasons for referring Hand-weaving for Silken Fabrics. — Hand-Power- 
Looms.— Mr. Swller's Invention.— Double and Q,uadruide Looms. — Pro- 
portion whereiif they are said to abridge Labor. 

The means of substituting mechanical power for the labor 
of the hands ii^ weaving must be classed among the splendid 
ofl^rings made by genius at the shrine of utility. 

The facility thus given to the production of goods has al- 
ways excited the apprehensions, and frequently nas prompted 
the hostility, of persons previously employed in their manu- 
facture. Even among other and better informed classes 
there have not been wanting systematic opponents to the in- 
troduction of machinery, who, taking up the broad line of ar- 
gfument maintained by Montesquieu, have asserted that the 
saving of labor is hurtful to the true interests of communi- 
ties. That the first introductions of mechanical facilities to la- 
bor have been, and must always be, accompanied by hardship to 
the artisans previously employed in any branch so invaded, is 
a position which, although frequently much exaggerated, is 
yet incontrovertiUy true; but however mucli the feet may 
be deplored, and however strenuously the benevolent man 
should set himself to devise and to practise means for allevi- 
ating the unavoidable evil^ there still would be but little wis- 
dom, and, taking a more extended view, but little Teal philan- 
thropy, in setting bounds to the progress of improvements 
which are calculated to bring the enjoyments and conveni- 
ences of life within the reach of a larger number of indi* 
viduakL The injury to the deprived artisan is probably but 
temporary, while the benefit to society is lasting and pro- 
grefisiye* Tbo very individuals who suffer from this kind of 
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iDterference with their own particolar line of pursuit, are in- 
ter^ted in ibitering improvements in regard to every other 
article of human production. The class of consumers must 
always be more numerous than that of producers ; and it would 
be difficult in the present day to maintain the proposition, that 
the lasting interests of the many are to be sacrificed for the 
temporary advantage of a number comparatively insigiiificaut 

It can scarcely be considered as properly belonging to a 
treatise on the silk manufacture, to enter historically and at 
length into the question of the first invention of power-looms; 
or, to speak more correctly, into a description of the means 
proposed for their achievement, since the practicability of 
Buch an adaptation was imagined, and projects for its accom- 
plishment were published, many years oefore these were sub- 
mitted to the test of practice. 

As early as the close of the seventeenth century, the 
drawing and description of a loom for mechanical weaving 
was presented to the Rojral Society of London. Although 
there is every reason for believing that this circumstance 
was wholly unlmown to the in^nious author of the actual 
loom first employed in this very mteresting object, there does 
not appear to exist any material difiference between this ma- 
chine and the earlier description. The conception and ac- 
complishment of this important invention, by a gentleman 
totally unconnected with the pursuit of manufactures, unac- 
quainted even at the time with the commonest processes used 
in weaving, whose pursuits in life were of a nature wholly 
foreign to the mechanical arts, and whose attention was 
drawn to the subject by circumstances purely accidental, is a 
fiict so curious and interesting, that the insertion of the fol- 
lowing letter, which the inventor, the Rev. Edmund Cart- 
wright, D.D., afterwards wrote upon the subject to the re- 
spectable secretary to the Chamfber <^ Commerce in Glasgow, 
needs no apology : — 

^ Happening to be at Matlock in the summer of 1784, I 
fell in company with some gentlemen of Manchester, when 
the conversation turned on Arkwright's spinning machinery. 
One of the company observed, that as soon as Arkwright*8 
patent expired, so many mills would be erected, and so much 
cotton spun, that hands never could be found to weave it To 
this observation I replied, that Arkwright must then set his 
wits to work to invent a weaving mUl. This brought on a 
conversation on the subject, in which the Manchester ^^tle- 
men unanimously agreed that the thing was impractical ; 
andi in defence of their opinion, they adduced argmneiifil 
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which I certainly waa mcompetent to answer or even to coiup' 
prehend, being totally ignorant of the subject, having never 
at that time seen a person weave. ' I controverted, however, 
tiie impracticability, of the thing, by remarking that there 
bad lately been exhibited in I^idon an automatcm figure 
which played at chess. ^Now you will not a^eert, gentle- 
men,' said I, 'that it is more difficult to construct a machine 
that shall weave, than one which shall make all the variety 
of moves which are required in that complicated game.' 

*' Some little time afterwards a particmar circumstance re- 
calling this conversation to my mind, it struck me that, as in 
plain weaving, according to the conception I then had of the 
business, there could be only three niovements which were to 
follow each other in succession, there would be little difficulty 
in producing and repeating them. Full of thede ideas, I im- 
mediately empbyed a 9arpenter and smith to carry them into 
effect As soon as the machine was finished, I got a weaver 
to put in the warp, which Was of such materials as sail-cloth 
is usually made of: to my great d^ight a piece of cloth, 
such as it was, was the produce. As I had^ never before 
turned my thoughts to any thing mechanical, either in theory 
or practice, nor jbad ever seen a loom at work, or knew any 
tiling of its construction,' you will readily suppose that my 
first loom must have be^ a ipiost rude piece of machinery. 
The warp was jdaced perpjendieularly| the teed fell with a 
force of at least half a nundred weight; and the springs 
which threw the shuttle were strong enoujgh to have thrown 
a Con^reve rocket; m short, it required the strength of two 
poweiful men to work the machine at a slow rate« and only 
lor a short time. /Conceiving, in my great simplicity, that! 
had accomplidied all that, was requure^ I then secured what I 
thought a most valuable property by a pa^nt, 4th of^pril, 
1785. This being done* J men condescended to s^ now 
other neople wove; and you will guess my utoUtttoient 
when 1 compared their easy modes m operation with mine* 
Availing myself however, of what I tKen anWi- T made a 
loom, in its general principles nearly as they are now made : 
but it was not till the year 1787 that Tcompleted my invenr 
tion, when I took out iny last weaving piilient,. August 1, of 
that year." 

The history of this inventipii is fiiither curious, as illus- 
trating some of the many dlfficuItieB which so frequently at- 
tend upon the introducticm of new^hns^ and which call for 
the exercise of patience the most unwe^iried, and of energies 
the most unquendiable, to prcsetve iiivcntiohs trf even th« 
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very highest value from fiJling into n^lect and oblivion. 
How many such inyentions have been so kst to the world, at 
least for a time, it were vain to inquire ; that they have been 
many will be readily acknowledged, when it is conadered 
how seldom are seen combined in the same person, the fiu;ul^ 
of invention, with the more active, and, perhaps, more dim- 
cult quality of perseverance under repeated difficulties and 
disa]^K)intment& The nian ci common-place endowments 
will combat steadily and successfully agamst the tyranny of 
circumstances, while the asimring euorta of genius are chain- 
ed down by the hands of ignorance and prejudice. It were, 
perhaps, wrong to cast this censure upon society, unqualified 
by the further remark, that. inventors are frequently found 
too fiur in advance of the age in which they Lve. The in- 
vention of Dr. Cartwright itself afi&rds evidence of this foct 
Power-looms could not have been extensively employed at 
the period of their inception, when the supply of cotton wool 
did not amount to dne tenth part of the quantity which now 
passes annually through the hands oi our manufacturers. 
Even had the sufmly of the raw material been increased pro- 
portionally with the means for its c(Miversion, the quantity 
of &brics which power-weaving has been found adequate to 
produce would have far outstripped the tiien existing wants 
of mankind. .^ 

At the end of thr6e years from its first conception. Dr. 
Cartwright, having, as we have seen, secured to himself the 
benefit of his invention by patent, erected a weaving mill at 
Doncaster, and furnished it with looms wherewith to prose- 
cute the business of weaving. These machines were evi- 
dently found to be incomplete and hisufficient for the purpose, 
as the reverend doctor procured grants of three other patents 
successively for improvements upon his first inventicm ; the 
last of these patents being dated the 13th of November, 
1788, as appears from the report of a committee of the house 
of commons, to whom the doctor's various patents were pro> 
duced ; and not on the 1st of August in the preceding year, 
as erroneously stated in the foregoing letter ; this last being 
the date of the third patent granted to Dr. Cartwright for 
this object 

In the many alterations rendered necesttry by th^se im^ 
provements, and in the disbursements indiiq)en»bly attendant 
upon the establishment of so important a concern. Dr. Cart- 
wright expended a sum of mbhey equal to between 30,0002. 
and 40,0002. ! and wad compelledto abandon bis manufiictory. 

Subsequent to this, in the year 1701, Messrs. Robert Grim- 
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fihaw and Sons, of Manchester^ erected a weaving factory 
calculated to contain 400 power-looms, and entered into an 
agreement with Dr. Cartwrigrht for a license to tise his patent. 
^t liiis establishment was from the first viewed with ex- 
treme jealousy on the part of the operative weavers, who 
fearcfd lest the employment of machmery fw efecting the 
otject of their labors diould deprive them of the means of 
subsistence. Threats were held out by anonymous letters, 
with a view of deterring the parties from proceeding with 
their factory; and no sooner had Messrs. Grunshaws^ erected 
and set to work twelve looms under their agreement, than 
the building and machinery were wilfully destroyed by fire ; 
and such menaces continued to be used by the weavers as at 
that time efl^tually restramed these gentlemen and idl other 
roahufkcturers from further prosecuting the invention. 

Dr. Cartwrighf s plans accordingly slept until the expirap 
tk)n c€ his patents destroyed all hope of his deriving any 
advantage under them. In the year 1808, backed b^r a re- 
commendatory memorial signed ij almost iU the principal 
manufacturers of Manchester and its neig[hborhood, he pre- 
sented a petition to tlie house of commons, to consider which 
a committee was appointed ; and upon the eyidence reported 
by this committee, thfe house proceeded to vote to Dr. Cart- 
wright tiie sum of 10,0001. as some compensation for his out- 
lay and disappointment 

In the year 1798, Mr. Monteith, of PoUockshaws, near 
Glasgow, erected the first power-loom that was applied to the 
weaving of cotton fabrics. For a long time after this, it was 
held and believed that the texture of silk, trom its extreme 
delicacy, called for such incessant watchfiilness oh the part 
of the weaver, that his eye and hand were constantly re- 
quired to detect and to remedy defect^ which, though tnfiing 
and not likely to be observed in the combination of coarser 
goods, would greatiy impdr the beauty and lessen the value 
of silken fabrica This opinion, althoi:^ doubtless Uiie to a 
material extent, has, however, been proved to be not wholly 
80, since power-looms to a considerable number have been 
constructed and successfully einployed for the production of 
both broad silks and ribands. It i^ therefore, necessary to 
give some description of the mechanical arrangements where- 
by, in this as in so many other branches of human industry, 
the ingenuity of man has subdued even the elements to his 
power, and has rendered the viewless wind, the impetuous 
stream, and the raging fire, vassals of his will. 

The power-k)otn erected for Mr. IVfontelth was constructed 



1^ 1&. Austm, of Glasgow, who has pkoed ft model c^ his 
machine in the repository of the Society for the Encourage^ 
ment of Arts, Blanufoctures, and Commerce in London. A 
square iron axis, which extends through the entire length of 
the bed of the machine, is actuated by a cog-wheel, which is 
connected by means of a pinion with a fly-wheel, which giFes 
motion to the various parts, of the loom ; the power being ap- 
plied to the shaft of the fly-wheel by some one of the weu- 
Inown methods of communication. The axis is provided with 
several camms, or wheels of eccentric form, which are fixed 
securely upon it: these, as they revolve, serve, 

1. To depress the treadles, and consequently to separate 
the warp into different portions, as in the ordinary loom is e^ 
fbcted by the weaver^s foot 

2. To throw the shuttle to and firo through the shed thus 
created. 

3. To strike the lay or batt^ against Uie shoot, and to 
teturn it to its mroper position : and, 

4 To wind toe woven cloth upon the cl(^rdl as &8t as it 
is formed. 

The warp is fixed in this loom precisely in the same man- 
ner as has been already detailed in the deficripti^i of the 
hand-loom. The same xpay be sud of the mountii^ <^ the 
heddles or harness, and <^ the provision fi>r insuring. that al- 
ternating motion whereby the depression <^ ihe one causes 
the raismg of the othor heddle. The camms oa the axis, 
which u£e the office of the weaver's feet in working the 
treadles, are both eicactly similar in form to each other, but 
their relative position on the axis iftso arranged that they are 
brought into opNeration at q)posite periods of its revolution. 
But ue exaQt situation and me mode of working both will be 
at once apparent, if we ima^^e the revolution of the axis to 
carry witn it one camm ; thS, from its irre^kr shape, strikes, 
at the exact period of the revolution that is iNrq)er, upon the 
tireadle, and keeps it depressed until a <^ange in the positimi 
of the warp is required, when the other camm answering to 
it is, by the continued rotation of the axis, brought mto 
action, and the treadle. first dejuressed is, at the same moment, 
freed from the pressure of the first mentioned camm, and 
thus the reciprocating action of the treadles is kept up con- 
tinually, so long as the axis continues to revolve. Each, en- 
tire revolution of the axis will, therefcore, occasioa two sepa- 
rati(ms of tiie warp by the alternate acticm of the two 
treadles^ 

The second motion, that ^ throwing the shuttle is per- 
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formed by two other camms, which are likewise reversed to 
each other in their position on the axis, so as to bring each 
one into operation at the moment the other is set free. As 
the t^huttle requires to be thrown across the warp with some 
velocity, and with a sudden tnr joining motion, these camms 
are so shaped as to cause each to strike abruptly upon if 
lever, and to hold it depressed during a certain portion of the 
revolution of the axis ; quitting it again as suddenly when 
the correspondiiig camm is brought to act upon a correspond- 
ing lever for tiie return stroke of the shuttle. ' When, by the 
revolution of one camm, the ]ever beneath it is depressed, 
this lever is made to eltnke with increased velocity upon a 
shorter lever, which in its descent carries with it a strap ; and 
this, f^fain, acts upon the segment c^a wheel connected with 
it ThiB wheel has ikst^etTto it along stem of whalebone, 
which is made ta snatch the string of the driver, and to impel 
tiie latter with the requisite velocity against the shuttle ; so 
that it will be driven out of the trough across the shuttle- 
race, mto the opposite trough, pushing back the driver therein 
to a position proper for the performance of the return stroke. 
By this time, the rotation of the main axis has caused the 
necessary change on the position of the warp threads, the 
second camm is brought into action, depresses its lever, which 
again strikes upon the shorter lever ; and this, W acting in a 
reverse direction upon the segment of the wheel, and conse- 
quently upon the whalebone stem, causes this latter to snatch 
the string of the driver, and by its means drives the shuttle 
back across the shuttle-race into the trough. - 

The third motion, l^at of striking the lay a^uist the 
shoot, and returning it to a position proper for agam passing 
the shuttle, is thus performed: — ^The ehuttle-race, reed, 
whalebone stem, and its segment of a wheel, all form part 
(^ the batten frame, which is made to vibrate to and fro on 
hinges placed at*it8 lower extremities. This frame is drawn 
backwards l^ straps, which are rolled upoh pulleys, fixed 
upon a small axis. Upon thk sam^ axis are fixed two other 
smaller pulleys, npaa which other straps are rolled to connect 
with two long levers, which are moved during the revolutions 
of the nuun axis bytwo camms arranged ror this purpose. 
Theae long levers are centred between the short posts of the 
frame under the shutde-race. To bring forward the batten 
and reed, so as to beat up the shoot, two large weights like 
one of which is placed at each side of the loom, are suspen<^ 
ed by straps from pulleys on a horizontal axis which carries 
two wbeek, oae at each side of the loom. On these wheels 

t2 



93S tux MAlflJFACTOtB. FAST m» 

other rtrapf are woand, which connnunicate with the firame 
of the batten, to draw it forward. These weights would not, 
of themselves, act with sufficient promptness la drawings fiu> 
ward the reed when the loom was working very quickly, and 
the time required to overcome the momentum which they re> 
iseive by the backward motion of the batten would derange 
the regularity <^ the machine. . To overcome, therefore, this 
momentum, spdral spring are connected between the bottom 
part of the weif^hts and long levers, which are pressed down 
at the proper intervals by the canuns^ these lowers being 
brought into action before the return of the long levers per* 
mits the drawing forward of the batten. The springs are 
distended ; the momentum of the wei^^ts is overcome; and 
the^ are ready to act instantaneously, by their own gravity, 
assisted by the ener^ of the spkal springs Thus the de- 
pression or the long levers by the camms will draw back the 
iMLtten from the sh^t twice during the entire revolution of 
the main axis; and the ^vitatioa c^the weights, assisted by 
the springs, must bring it forward durmg every interval The 
tbird motion is then comnleted. 

The fourth motion is that of winding the woven doth, as it 
11 finished, upon the cloth-roll, which action is thus ^Ifected : 
-^At the extreme end of the main axis is fixed a cran^ or, 
an eccentric wheel perfon^ing the office of a crank ; by the 
rotations of this, a small rod moves up and down, and turner 
round a small ratchet wheel to the extent <^ one tooth during 
each revolution. The return of this ratchet is prevented by 
the iallinff of a click into tint teeth. On the axis of the 
ratchet wheel is an endless screw, which, engaging the teeth 
dT a cog-wheel fixed upon the extremity of the cloth-roU, 
gives to the latter a slow motion, whereby the cloth is wound 
upon it with due regularity. 

The remaining parts of this very ingenious piece of 
mechanism are so similar both in their form and office to like 
parts in the hand-loom which have been explained, that par- 
ticularly to notice them here would be unnecessarily to load 
a.descnption which wUl already, p^hi^ be thought suffi- 
ciently compile 

There have been various modifications of the pow^-loom, 
and several contrivances have, at various time% been jpropoeed ^ 
with the view of rendering it more simple or efficacioua 
Some of thpse inventions have been the cbjects oi patents; 
but, ao for at least as principle is cemcemed, there appears to 
b« no very important vaciatum among than, and it n^^ be 
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of little acLvanta^ to coiter i^kri the ezaoEiinaticm of eveiy 
tnfling difi^irence of construction. 

Power-looms which are to be worked by hand, have, on 
more than one occasion during the last few years, been offer- 
ed finr the adopuon of the silk-weaver. Jn all tiiese machines, 
the various movem^its of the treadles, shuttle, and batten, 
are eflfected in th^ir regular progresdons by the combination 
of lev^s and sinrings in connexion witii cranks or wheels 

It is clear that the loom just described, and of which a 
dravmtg has been given, is capable of being actuated by 
maaiual labor; and it must be equally evident that steam 
might be employed as the motive force, if it Were desired to 
enqdoy any ccmsiderable number ^f hand-powei:-looms in the 
same buildings The argument is, therefore, fallacious, 
whereby it is sought to recconmend these latter inventions to 
the prejudices of curative weavers, by representing the looms 
as being more ia accordaiice with the interests of the work- 
men. There is, in &ct, no difference in the* principle upon 
M^iich both descriptions are constructed and put to action. 

Perhaps the most Ingenious of these machines which has 
yet been invented, is one which lias lately been made the 
subject o£ti, patent by Mr. Saddler, of Paddington. It would 
be unproper to describe the mechanical arrangements of this 
produeticm with minuteness, as all the formalities connected 
with the specificatibn of xhe patents are not yet completed. 
The inventor proposes to construct double or c[uadruple looms, 
which, while the working parta of each are complete in 
tl^mselves, are yet so connected together by a strong cast- 
iron framing, and workii^ shafts, ^it the moving ports o£ 
each of the two or four looms will be simultaneously and 
similarly set in motion by the oscillations of a pendulum, 
which is tabe swung to and fro by the hand* In this man- 
ner, it is said, on the authority of a weaver who has made 
the attempt, that without any extra exertion, one jrard of silk 
iabiic of a medium quality may be woven in ^ich loom in an 
hour ; so that a workn^an, during the ordinary duration of 
his daily labor, may, with one <^ the double looms, weave 
twenty-four yiurds, of silk ; a result which, if it can be practi- 
cally realized, would at on^e relieve the manufacturer from 
all apor^ienttons connected with the introductbn of Fr^ch 
nuummctttr^ goods, as it would render the comparative cost 
of {MToduetion nearly as much .in &vor of the Ei^lish manu- 
&cturer8 as it is now against them. If more than two looms 
are thus worked in connexion together, the weaver ^ould 
require an assistant in accomplishing hia^ labors. 
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It is by no meatus certain that this greater &ci]ity <^ |»ro- 
doction would prove to the present advantage of the labcning 
weavers ; on the contrary, in proportion as the labor can be 
simplified, a lower or less instructed class of persons will be 
employed, for it cannot require the previous preparation <^ a 
leUigthened apprenticeship to qualify a man fi>r the task <^ 
swinging a pendulum. Then, too, the increased quantity oi 
manufactured goods that would be produced by each laborer, 
would, for a time at least, occasion the employment of a fewer 
number of weavers ; and althou|^ the lessened cost of pfo- 
ducticm would, doubtless, induce the consumption of a larger i 

quantity of goods, and thus augment the demand for lafior, a 
considerable time would be required fer the proper adjust- 
ment of tiiis matter, and in the meanwhile the ak^^tion 
would bear hardly upon the present race -of weavers^ 

Mr. Saddler's loom is a substantial machine, constructed 
almost wholly of cast-iron, and by no means inelegant in its 
form: it occupies, besides, but a small ^^ace. However 
much it might be calculated to abridge the labor or add t0 
the earnings of the weavers, still it is to be fbared that there 
are but few among them who could compass its purchase, 
and thus avail themselves of its benefit 

One cause which weighs materially against the use of 
power-looms in silk weavmg is, that they do not, as is the 
case in the manufiicture of goods from coarser materiiJs, 
save any great proportion of labor; In weaving linen or cot- 
ton fiibrics, one man may be competent to afford me needful de- 
gree of attention to several power-looms at the same moment ; 
but this is not the case with silk, which, fh>m its delicacy of 
texture, is continually giving way and requiring repair in 
some part or other. Then, t^ an imp<»rtant amount of time 
and labor must be expended in removing all roughnesses and 
inequalities in the warp threads, or, as uie weavers call it, in 
picking the porry, during-which the actual weavmg must be 
suspended. The trifling saving in the amount of labcnr which 
can thus be realized from the use of any mechanical appih 
ratus, ceases to be ah object of much importuice, w4iere the 
value of the raw material forms the principal item dTcost in 
the manuj^tured articles; and it thence becomes very 
doubtful whether the use of power-looms, howevet th^ may 
1)0 modified, is susceptible of much extension in any save the 
commonest branches of the silk manu&cture. 
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Its first introduction into En^and. —Chinese Velvets. — Structure of Vel> 
vet. — Process of weaving it. — Improvement therein. — Figured Velvet. 
—German Velvet. 

VsLVBT must be clfu»ed among the richest-of silken fabrics. 
Although, compared with the date when the more simple 
silken structures were first known, this elegant manuikcture 
must be considered as of modem invention, it has, neverthe- 
less, been m^e and used in Europe fi>r^veral centuries. Its 
production was, for a lon^ time, confined to Italy, where, par^ 
ticularly in Florence, Milan, Venice, Lucca, and Genoa, it 
wascarrried on to a ffreat extent, and with a considerable 
degree of perfection, .^^en, however, the French manu6u> 
turers took up this branch of silk weaving, they speedilv ex- 
celled their instructors ; and it was from the refugees of that 
nation, when forced to abjure their country by the revocation 
of the edict of Nantes in tiie year 1685, that the art of weav- 
ing velvet became. ImowUf and was domesticated in Spital- 
fields, where it has gince continued, and has been Mlowed 
with success. 

The same cause having driven another portion of the 
French Protestant^ to Hdland* occasioned equally in that 
country the knowledge and {urosecutipa of this process. At 
Haerlem, eqiecially, a very considerable establishment was 
made with tms object; but its {nroductions were never brought 
success&illy to rival the beauty of French velvets, which con- 
tinued for a long time to command a greater price in foreign- 
markets than those of any other country. .. 

The Chinese likewise manufacture velvets ; but, if we are 
to judge froin the specimens which have been imported into 
Europe, their success in this branch has been but very mod- 
erate, the quality of Chinese velvet bein^ ^ inferior to even 
the most indifferent of European production^ 

This very beautiful fabric may be said to have a compound, 
texture. In addition to the warp and shoot, of which the 
substance of plain goods is formed, velvet has a soft shag or 
pile, occasioned l)y the insertion of short pieces of silk 
thread doubled under the i^oot, and which stand upright on 
its up[»er suriace, in such a multitude, and so crowded tc^ether, 
as entirely to conceal the interlacing of the warp and shoot 
It is this pile which gives to velvet its characteristic appear- 
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ance, is well as that rmnarfcable wc^baem to the touch, which 
difltingaiflh it firom idl other manuftetured substances, and 
which, while it would.be difficult to explain them in any 
intelligible termjB, have themsdves served for describingf 
otherbodies which present appesirances or qualities some- 
what dmilar to the si^g^ht and feeling. 

The beauty of velvet results, in a great degree, fiiom die 
uniform evenness of its ^ile ; and this, of course, depends 
upon the perfect e<]|uality in length of the threads whereof it 
is composed. All mequalities of this kind are rendered at 
once apparent to the eye, detracting materially from the ele- 
gance and value of the goods; aiM this circumstance calls 
l>r more than the ordinary degree of carefhlness on the part 
of the Weaver. 

The pile, or, as it js technicall}r but corruptly called by 
the weaver, the pole, is, <^ course, inserted during the ope- 
ration <^ weaving the warp and shoot; and its msertion is 
thus efl^ted :*— 

The loom being prepared, or mounted, as for the weaving 
of plain silk, anower set of threads is provided, to run in the 
same direction with the threads of the vrarp. The two sets 
of threads are kept efl^tually disengaged from each other, 
by causing tiiose which are to form th^ pile to rise diagcmally 
from the breastrrollf'througfa the whole extent of the porry, 
that is, through the space between the breast-roll and the 
yam-r(^l of the loom. Over the last (^ these is placed another 
roll; and With this the threads of the pile are connected, in 
the same manner as axe the threads of the warp with the 
yam-roll, and the delivery of the pile threads from this roller 
IS governed nmikurly to the delivery of the warp threads, by 
means of a regulating wdght There is an absolute neces- 
si^ for keeping the warp and pile distinct and inde|>endent 
of each other, which will be very evi^nt, if it is con- 
sidered that the lineal quantity of the latter which goes to 
the production of a given measure c€ velvet must te very . 
greatly more than that of the warp threads In point of fkct, 
with every yard of velvet that is produced, six yards c^ the 
pile are required to be used. 

Fig. 76. 




The above diagram exhibits the structure of vdvet, and 
the mode of con^bming the threads of the shoot with the jnle. 
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The texture M shcywn as if loosened, for tlie purpose of dm- 
playing the various parts with greater distinctness, a a are 
the warp threads, and the dots or small circles which occur 
in the loops representing the woven part, are sections of the 
threads that form the shoot; b shows the pile threads, which 
meet the threads of the warp in the angle e, Lito this an^le 
the weaver inserts a hrass wire, so that it occupies a portion 
through the whole breadth of the eooda, below the pile 
threads and above all the threads of the warp; when the 
treadles being put into acticm, and the alternate threads of 
the warp raised* the shuttle is thrown, passing over the pile 
threads and the depressed half of the warp ; the batten is 
then struck up against the shoot, thus accomplishing the re- 
quisite' interlacing of the warp and shoot, and forming a loop 
of the pile thread over the wire. This wire is peculiarly 
formed, having one of its sides flattened, and a groove cut 
through its entire length, the form and situation of which are 
shown by the following section. 

jjv ggy. The shuttle is thrown three times between each 
rig. Z7; ijjgertiQn (^ the wire ; th^ first i^oot is of coarser 

y^ thread than that which is used for the other two 
^ — ' shoots, and, when struck up by the battien, causes 
the wire to take its proper portion with the flattened side 
down, and its sharper edge towards the cloth-roll, d d show 
the loops thus formed. By running a sharp instrument called 
a trevat alpng the groove o£ the wire, these loops are then 
divided in the manner described at e e, and the whole opera- 
tion of velvet weaving has been eflfected. It is necessary to 
use two wires, so that one may always remain in the cloth 
when the hinder one is ciit out, otherwise the pile threads in 
the porry would be set at Ubert}r, and the whole operation 
deranged ; but by keeping one wire alwajrs inserted and se- 
cured in its place by three threads of shoot, the pile is suffi- 
ciently connected with the texture to prev^t such an acci- 
dent. The liberated wire is now figain inserted ; and when in 
its turn this has been secured by tibree casts of the shoot, the 
other wire is cut out, and so on alternately. The richest 
velvets were formerly woven with thirty-eight loops, caused 
by as many insertions of the wires, in ev^ inch ; but this 
branch of silk mai^uflicture, encouraged by the greatly in- 
creased demand, and participating in the general improve- 
ment now experienced, as many as flftyrfive insertions of the 
wires are made in the small space just mentioned. 

The circumstance above mentioned, of the employment of 
threads of different degrees of fineness to compose the shoot, 
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Tenders it, of course, necessary to use two shutfles, wMch 
must be exchanged for each other at constantly recurring 
Imt unequal intervals. It has indeed been shown, that the 
weaver of velvet requires to exercise an unintermitting care- 
fiilness in Uie succession of operations which he has to con- 
duct llie use of the trevat m cutting, the pile calls for a 
certain amount of skilfulness or sleight of band, only to be 
fhlly acquired throng^ care and after long |>raotice, while the 
m&utest deviation mmi the }Hx>per line lii perfbrmincf this 
part of the process would in^LlUbly injure, if even it did not 
destroy, the goods ; and the movements to be made through- 
out the entire Operation are, as has be^ shown, so numerous, 
and require such coiratant changing of the hand ftom one ac- 
tion to another, that the weaver is greatly and imavoidably 
retarded in his progress. It is considered to amount to a 
very good day's work, Adien as much as one j^rd at plain 
velvet has been woven. For this the workman is usually 
paid five times the price Charged fer ^^reaving gros-de^napIe& 

ITie-warp and Jme of velvet are both composed of organ- 
zine silk, and it is evident that its richness depends upon the 
relative number of its pile threads ; the manufecturers are 
accordinglv accustomed to designate velvets of different 
degrees of richness, as velvet of two, four, or six thrcAdsi, 
according to the number of pile threads' which are inserted 
between each of the dents or the reed. 

An inferior description of velvet has of late years been 
Composed of cotton. One c£ th^ principal uses to which 
this is applied, is that of omamentmg articles of household 
furniture, such as window hangings, which' are not exposed 
to close inspection, or subjected to much wear, the di^rence 
(^ quality between it and silk velvet being imm^iately dis» 
CemiUe. s 

Velvet is sometimes woven with strips which run in the 
direction of the shoot, and which are produced, at regular 
intervals, by leaving uncut such a number of loops c? the 
pile as are sufficient to mak» up the breadth of the intended 
stripe. The wire employed for forming these uncut loops is 
unlike that described, bemg of a simple cylindrical form : the 
appearance of velvet thus woven is rich and pleasing. 

It has been already said that velvets efeoiud be manu&c- 
tured throughout, warp, shoot, and pile, of soft organzined 
silk. This conditicm is not, howevigr, always adhered to by 
forei^ weavers of velvet;' mid, in particular, some goods 
have oeen brought to this counter from Germany, the pfle of 
which is composed of what is called ^02^, whkh is silk 
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dyed in the gfum. By the emplc^ment of this article, which 
coffins an admixture of foreign matter, a less quantity of 
silk is made to su£lce in Arming the pile ; hut it i/s evident 
that the apparent richness will soon disappear, and tiie real 
^feriortt^ of quality attendant upon tills procedure will mani- 
fest itself to the wearer after only a very ^ort acquaintance 
with his purchase* 



CHAP. vn. 

OA172aB WBATINO.^ 

its Origin.— Structure. — ^Peculiarity of Arntngemeiits in Weaving it.— 
Mode of putting these in Action. — DifRculty of the Process.— Superiority 
of the French in Gauze Weaving. — Accounted for. 

Gauze is a very light and transparent fabric. The ety- 
mology of its name has caused it to he conjectured that we 
are indebted for its invention to Graza, a city of Palestine, on 
the frontiers of Egypt, which, although now of only small 
extent, was formerly a place dT considerable magnitude and 
icelebrity. The manufacture of silk gauzes was, some years 
ago, very extensively prosecuted in the district of Spitidfidds, 
but has of late bee^ almost wholly discontinued in that quar- 
ter, and is parmcipally transplanted to Paisley, near Glasgow, 
apd the ne^hboruig villages in the counties of Lanark and 
Renfrew. 

The particular arrangem^ts used in the production of this 
tasteful fiibric are known among the crafi under the title of 
cross-weaving. In all the species of iinterlacin^ hitherto 
described^ w£itever the order of succession wherem the warp 
threads may be alternately raised and depressed, they idways 
remain parallel to each other, and without twisting or cross- 
ing ; whereas it is the essential character <^ gauze, that be- 
tweoi each cast of the le^uttle such a crossing of the warp 
threads shall ensue, as while it i»hnits of eadi shoot being in 
its turn struck up by the batten with the degree of fierce ne* 
cessarily required to iiopart to it stability and regularity, yet 
prevents its bein^ carried thereby into abst^ute contact with 
the shoot immediately preceding; the intervals thus lefl be- 
tween the interlacings causing that de^ee of transparency* 
which, without these crossings, coukf only result irom a 
loosNiess of texture altogether incompatible with beauty and 
utility. 

hx the fidlowing diagram* the unshaded cross lines must 
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be taken to rejxreeent the shoot, while the twisted Imea, 
whereby they are intersected and embraced, are descriptive 
of the warp threads. It is evident that the twisting thus 
given must efiectually prevent the too. close approximating 
of the successive shoots, without being in may respect incom- 
patible with the needful regularity of their positions, or with 
a due degree of stability. The diagram is necessarily drawn 
upon an exaggerated scale, in order to render the peculiarity 
of the &bric at once apparent upon inspection. 

' . Fig.2S, 




To produce the appearance here given, it is not necessary 
that the adjoining virarp threads ^ould be actually crossed at 
each casting df me shuttle, as the return of the threads from 
the crossed to the parallel state will have the same effect 
as giving a reversed crossing. The twistings are made id- 
temately to the right and tbs left hand ; and each twist, as 
it is produced, is kept by the striking up of the shoot with 
the batten. 

It would not be possible, withhi the necessary limits, and 
without having recourse to numerous drawing to commu- 
nicate with sufficient clearness all the minutiie of arrange- 
ment upon which ^uze weaving is made to depend. It will, 
periiaps, suffice to nnpart a general idea of the principle upon 
which it is conducted. 

The mountmg of a gauze-loom consists of four heddles, or 
leaves of heddles, and of two half leaves. In ord^ to produce 
the twist m forming the shed, the warp threads do not rise 
and mnk alternately, or at regular mtervals, as in plain weay^ 
ing or in twilling, one thread l^in^jolways raised, and the other 
thread as constantly depressed. The raised thread is drawn 
through the third leaf c^ heddles, and as it always rises, is 
not taken throus^ the loop c^ the heddle or the mail, but 
above it, through what tlie weavers usually call tiie upper 
doup. The other thread is drawn through the fourdi leaf of 
heddles, and becau^ it always sinks, is drawn through its 
under doup. One of the two half leaves is hung from iumw^ 
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and the other is attached below. That from above passes 
through the lower do«p of one standard ; and the other half 
leaf, which is attached below, passes through the upper doup 
of the second standard. The raised warp thread is drawn A 

through the under half leaf connected with its standard, and 
the omer thread passes through the upper half leaf connect- 
ed with its standard. The alternate crossings of the warp 
threads are occasioned by the action of the half leaves. 

The heddles and standards are moved bjr two treadles, the 
depression of which in this mode of weaving calls fqr more 
than the ordinary amount of exertion ; especially when the 
weather is damp, the labor is so much increased that the 
weaver can make only slow progress with his work. Another t 

evil attending this kind of weaving is, that the increased f 

^cticHi to which th^ silk threads are subjected occasi(»w 
them very frequently to break — ^rauch more frequently than ^ 

* in any other kind of weaving — and thie arrangements render * . 

Ibeir repair a much more troublesome operation. To remedy 
this, it was usual jformerly to pass the warp tiureads through > 

the eyes of glass beads; but this was a troublesome and 
tedious process, and, joined to the difficulty of properly con- 
fining the beads, has induced the weavers to discontinue their 
j^mployuieot. 

Gauze is one of the very, few articles of dlk manufacture 
in which it is held that the French weavers still bear away 
the palm frt>m ours;'a iact which is, doubtlesis, referrible to 
the lower rate of wages paid oil the^other side of the Chan^ 
nel. The weight of silk contained in a yard of gauze is 
very trifling; and the value of the material bears a much 
fismaller proportion to that of the labor consumed in its con-< 
version, than is borne by weightier fabrics. 



CHAP. VHL 

BROCADE, DAMAJSK, ETC. 

Gold and Silver Brocade.— Metallic Tbreads.-^ilt and Silvered Paper.— 
Damaiquitte.— Machinery employed in its Production.— Method of re- 
storing TarniBhed Brocade.— Silk Brocade,— Da inask.— Its Jtfanufhcture 
brought to England.— Mode of Manufacture.— Cafard Damask. — Persian. 
. — Sarsnet.— Groe-de-Naples. r-Du Cape.— Sati^.— Crape. — Levantine. — 
Oro9-deS'Iade8.— Watering. — EmboMing, Mixed Goods. — Bombazins; — 
. Poplins.— Lustres.— Shawls: 

The highly ornaipeiited and rieh brocades in which our 
great-grai^mothers used to find such delight have now en- 
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tirely diMij^ared from ase, and, indeed, scarcely exist for at, 
except ID the verses of our poets or the essays of satirists of 
those day& It would be useless, therefore, to attempt giving 
a description of the mode of manu&cturing articles so appa- 
rently consigned to oldivion, if it were not tor the probability 
that, in some of the ceaseless mutations of feshion, these 
sumptuous fabrics may yet once again lay claim to admiratioa 
io our drawing-rooms, to the exclusbn of the less subftantiflj 
and less gaudy finery with which the fickle leaders of public 
taste are now satisfied. 

In ancient tunes, those cloths only were called faorocades 
which were woven* both in the warp and shoot, with cold or 
silver threads, or with a mixture or combination of both these 
materials. In preparing the threads for manu&cturtng gold 
brocade, a flattened silver-gilt wire or riband waa spun aa 
silk that had been dyed^ to resemble as nearly as possible the 
color of the metal; and the principal exceUeooe in the ait 
of preparinc^ gold threads consisted in so regulaiing liie ccm- 
Tolutions of the metallic coveriitf of the silk, as that its 
edges should exactly fouch, and rorm, as it weire, one coii- 
tinued casing, without either interval or overlapinn^. 

At the time when the weaving of these golden tissaes was 
encouraged by public taste, the manufiicture of the threadsi, 
whence they ^ere produced, had arrived at a Inglrdeffree <^ 
excellence. At Milan there was a considerable manuSictory, 
in which, by a secret process, flatted wire was made, having 
oidy one side covered with^gilding. Threads c^ an inferior 
description were also made, chiefly at Nuremberg, by spin- 
ning gilt cojfiper wire upon threads of either flax or hemp ; 
and the Chmese, still more economical, used slips of gilt 
paper, which they twisted upon silk, and sometimes even ii>> 
troduced into their atut&, without thus giving to the paper 
any fibrous support But these productions could have boast- 
ed, at best, only an evanescent beauty ; and, accordingly, we 
learn from Du Halde, the historian of China, that golden 
tissues were rarely used in that country, except for tapestries, 
or other ornAmental substances, which were but little ex- 
posed to view, and could. l)e efiectually protected from mc»a* 
tura 

In process of time, silken threads, uncovered with metallic 
wires, were used to form the plain ground <^ brocades, upon 
which gold or silver flowers, or other ornaments, were 
raised; and at a still later period, fabrics composed entirely 
of uncovered eolk, provided they were adorned and worked 
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with flowers, (m* other ornamental figures, equally took the 
name of brocades. ^ 

There was a very oHisiderable and flourishing manufacture 
of brocades carried oa during the thirteenth century in Luc- 
ca ; but, in the year 1310, by the insensate tyranny of Cas- 
truccio Castracani, as related by his biograj^er, the cele- 
brated Machiayel, the artisans thusengag^ were driven from 
that city ; and 300 of these retved to Venice, where, encour- 
aged by the oflfer of many privileges, they recommenced 
t£eir manu&cture* For a consider&le time after this the 
Venetian ma&ufaeture was carried on with the raw material 
brought from Sicily and the Levant ; the cultivation of the 
mulberry tree, and the iHreeding of silkworms, not having 
been adopted to any extent in th^t quarter earlier than the 
sixteenth century. / 

In the course of the last century, the Venetians invented 
a modification of brocade, and m this new manufacture, 
which they called **damasqaitte,"iJiey at one time carried 
on a veiy extensive trade. Although these stuf& actually 
contained not more than half the quantity of gold or silver 
employed in making brocade according to the usual method, 
they yet looked &r more beautiful. Th^ iiatted wires were 
not wound so close together on the silk threads, nor were 
there samany of these threads used in the weaving ; but by 
passing tiie stuf^ wh&a. manufiictured, between rollers, to 
whidi a great amount <^ pressure was given, the wire thr^s 
were partially crushed, saas to cause me ornamental pattern 
to assume the appearance ci one unbroken and brilliant plate 
of ^dd or silver. 

'l^ process whereby this degree of pressure was commu- 
nicated was for a long time kept^ carefully enveloped in mys- 
t«7 by the Venetian manufiicturer& The advantage derived 
by the state of Venice &om this manu&cture at length drew 
the attention andexeited a i^irit of rivalry on the part of t^e 
French government, who engaged the celebrated Monsieur 
Vauoanson in the endeavor to contrive machinery for pro- 
ducing similar febrics. In this attempt he proved successml ; 
and we are indebted to the puUished meipnoirs of the French 
Academy for the year 1757 for an account of his success, 
and of the machin^y emfdoyed by him in the manu&cture 
at Lvona 

The cloth was passed between rollers, the lower one of 
which was made of wood, thirty-two inches in length, and 
fourteen inches in diameter. T^ uypet roller was of ooj^r, 
thirty-six indies long, and eight in diamet^ i the last waf 
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made hollow, wail it wta open at oae end, for the mtro^ictioii 
of iron heaters. Both the rollers were made, as aearly as 
Bosttble, in the Iwrni of perfect cylii^ers. In his first at- 
tempts to w<»k with these rollers, MwwieuT Vaucanaoo found 
that the exerted force of ten men was hardy suflkient, and 
that for only a short time, to turn them with foree enooch 
pioperly to extend the gating of the wire threads^ and^ 1^ 
the excessive pressure used» the coI^bues in which the axes of 
tibe rdlers turned were worn so fast, and to such a degree, 
that the pressure was ^constantly and progressively diminiab- 
kig, 80 that-a piece of stuff of twelve yards had the gilding 
Yisihly kes extended on. the last 4han on the first yard, ani 
the machine was constantly subject to disarrangement It 
was attempted to lessen thk evil by screwing up the loUera 
towards each other during the progress of the pressing ; but 
tiiis was cAjjectkoahle, because, for every turn that was given 
to the tightening screws, a mark or bar invariably a]^peajred 
across the cloth. To lessen the weark^ away of the bearmg 
collara, anti-firiction wheels or roller&were |»rovided, between 
which the axes of the rollers w^e made to turs ; hut this 
remedy produced an evil of another kind : the wooden ^dler, 
whidi, from the nature of its matm^ was soaeeptible of 
eompression, had its cylindrical form so altered, that the e^ 
feet npon the cloth varied in every part xif the revolution. It 
v^as in vain that ^e ingenious inventor made trial xifdififer^it 
kinds of wood for constraetmg die roller: if this waa hard, 
il invariably split, and if soft, it wtrped; so that of tw«il^ 
rolleris formed fix>m difiSerent kinds of wood wMch were triedt 
not one continued cylindrical during twenty-four homrs* w<nrk. 
These fulures induced M. Yaucanson to contrive a method 
of forcing the rollers together, so that the pressure sbottkl 
alwa]^ accoBuaoodate itself to any inequalities that jnudit 
occur in the work, or in ^e hearings of the machhie. Tto 
axis of the copper roller was made to tumr as already nen- 
tioned, between imii^riction rdlers, wlule the wooden roAer 
was pressed upwards by kvers placed onjeat each ead. £aeh 
^ these levers bad tbe^nd of its short arm supported on tbe 
firame of the machhie, and the loi^ ann drawn upwards hjf 
an-iron rod which comroonieated with the riioit^Lrm of an* 
other lever plaoed horizontal]^, while to the long arm <^ this 
last-mentioned lever a weight was hung, and these lever» 
were so proportioned, as thai when the vreigkt thss employed 
was only of thirty poonde, tiie roiiera were pressed together 
with a foree equal to tiie weight of betwe«i 17,0w and 
18,000. pounds^ ndueh was foimd to^he i\^ foree^re^piired and 
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best a^pted ta the due extenskm of the ^ting. By this ar* 
rangemeBt, the strength of four men w^ ^und to bie more 
efiectual in turning the rollers than that of ten men had 
I»oved under the first attempted method ; and as the same 
weight acted uniformly during the ^itire revolutions, the 
pressure was always equal, even although the wooden rdler 
should have varied in its shape, and notwithstanding any in- 
equality that might occiy; in the thickness of the gc»ds. 

Four iron ba^ brought to a red heat were introduced 
within-side of the copper roller, which became in half an 
hour nearly as hot as the utensil commonly employ^ by 
laundresses in. ironing linen. After, two, pr at the most 
three pieces ei cloth lud been passed < through the rollers, it 
became necessary to change the wooden one for a fresh roller 
of the same material, as the heat, if long continued, occa« 
siohed a great tendency to splitting. The degree of heat 
necessary for poroperly extendi]^ the gilding, al&ough it im- 
proved the brilliancy of white and yeHow^silks, was highly 
injurious to fiitaics of certain other cdoi^ and particularly {9 
such as were orimsfm or green. The only remedy for this, 
and indeed it did not anM}unt to a remedy, but was only n 
palliative, was to pass the stuff through from between the 
roUeni with tbe greatest possible celerity. M. Vaucanson 
lecommendsf that on the removal c^ the heated wooden 
lollexB, they ebould immediately be wrapped in cloths, and 
idaced in an atmosphere from which they may acquire mois* 
ture. 

Brocades, into the campesitioa of which, metals were ad- 
mitted, were very liable to become tunished : when this had 
taken place, they could be restored to all their original lustre 
by washings them with a soft brush dipped in warm ^irit of 
wine. This appears to be the only material suitable for the 
purpose: alkslis, and even soap^ would be imiNt>per; the 
former as they would inrjuie the texture of the silk, and both 
aa they wouM hurtfiilly, ai^ct certain of its colors. Some 
descriptions of powders have been recommended for restoring 
the feded beauty of brocades, but however fine these may be 
jground, and however carefully they may be used, they must 
atill, from the very mode of their operation, scratch the 
metal ; and this, especially with goods ^epared accordmg to 
the last described process, is of an extreme thinness, so as to 
be easily worn away, when of course the whole beauty of the 
ftbric would be decoyed. 

Brocades of silk were* at the comm^cement or the last 
century, exceedingly admired malnmdi used aipong the lux* 
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orious votaries of fashion of both sexes in England. We may 
learn in what degree this finery was then estimated, by con^ 
suiting the pa^ of Pope and Addison : the former in the 
seccmd canto of his elegant and lively satire, ** The Rape of 
the Lock ;*' and the latter in the fifteenth number of the 
l^ctator, where it is stated that, among the fa^ionable 

* ladies of that period, **^a furbelow of precious stones, a hat 

buttoned with a diamond, a brocade waistcoat or petticoat, 
are standing topics of conversation ; that lace and ribands, 

^ silver and gold galoons, with the like flittering gewgaws, 

are so many lures to women of weak mmds, and when arti- 
ficially dbplayed, are able to fetch down the most airy co- 
^, juette from the wUdest x)f her flights and rambles." Fear- 

\ ' ing, p^haps, lest in thus censuring his fair country-women 

for a foible which had usually been considered as character- 

< istic of the sex* and not c(Hifined to any particular age or 
\ country, he might be chargeable with an unfair severity, the 
' moralist goes on to relate how Camilla, the queen of the 
> Volsci, after exhibiting her absence of all feminine softness 

by placing herself at the head of an army, '^at she might 
assist kin? Tumus in his war against iEneas ; and idter hav- 
/ ing, with her own hand, slain numbers of the enemy, still al- 

lowed all the woman to reveal itself m this particular :— 
** She unfortunately cast her eye upon a Trojan who wore an 

< embroidered tunic, a beautifbl coat of mailj with a mantle of 
( the finest purple. *A golden bow hung* upon liis riKmlder, 

his garment was buckled with a golden clasp, and his head 
^ covered with a helmet of ^the same shining metal' The 

Amazon immediately singled out this well-£es8ed warrior, 
* being seized witii a woman's longing fbr the pretty trappings 

he was adprned with ; — 



totumque incauta per afmen, 



FcBmineo pradc et spcriioniiii ardebat amore.*** 

For some time after the use of brocades fbr garments had 
been discontinued, these substantial fkbrics continued to be 
employed fbr ornamental articles of furniture ; and as late as 
the year 1788 some very elegant pieces were woven in Spit- 
alfields, to be used as chair-l^ttoms in Carlton House. These 
specimens of the art are still in existence, and prove that the 
discontinuance of the use of brocades must not be ascribed 
to any deficiency of ability on the part of our artisans, who, 
on that occasion, exhibited a degree of skilflilness in their 

* Mn. lib. xi. 781. 
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kbors IhUy equal to any shown by earlier and sim^r pr6- 
ci\iction8. 

Silk damask was formerly extensiyely used both for gar- 
ments and cHiiamental furniture. Applied to the latter use, 
tJiis manuiiQture is still frequently xnet with in the dwellings 
of the opulent; and it is probab^ that some of the depo^- 
tories of our careful dowagers might yet be made to reveal * 

habiliments which have iSen displayed at levees and draw- 
ing-rooms, ^ccitii^ the envy aiid admiration of our |>rogeni^ 
tors. 

While we canndt but wonder at the taste which infiuenced 
the wen-shippers of fMiion in the olden days to incase- and 
conceit their figures beneaUi the formal folds of such unyield- 
ing fobrics, ~we do not reflect upon the probability that our 
most el^faat eostnmes may, in their torn, become the objects 
^ surprise and derision to our greatpgraodd^klren, and that 
even the graceful draperies of Lawr«)ce may in their eyes 
appear as wtsml and grotesque las are the once^adnaired ves- 
tures of Sir Pfeter Leiy |o our own. 

It 'has bei9n'sui^[>osed,^ and the etymology of its name would 
seem to favor the supposition, that this branch of the Weaving 
art was originally Isroie^t.tQ the westward fhsm Damascus. 
It has been very long followed bo& in France and Italy, 
while its introduction to the looms of England appeax^ to 
have taken i4ace at a very early period of £e annius of our 
silk manufacture ; and is said to have l^n occasioned by the 
flight to these hospitable shores of certain Dutch and Flemish 
weavers from the persecutions oi the duke c^ Alva^ when, in 
the year 1567, he was deputed by Philip 11. of Spain to ex- 
tinguish the kindling spark of liberty in the Low Countries ; 
a^rding thus another historical evidenpe of the beneficial 
influence upon society, of circumstances whitilu^at the time 
of their occurrence, appeared to be fraught with unmixed 
and unmitigfited evU. 

The expensive nature of this nnmu&cture. <»U8ed it to be 
principally confined to the use of the high-bom and wealthy 
of the land ; but on occasions of great ceremony people in 
the more middling walk of life, could dtill display silk damask 
garments, which during the interval of these occasions were 
cfiurefully preserved; so that they were fifequentiy handed 
down from^ one generation to another as heir>looms of tiie 
&mily. Silk damiisk never, in fact, became of common use ; 
and when, a full century ^^fter the first introduction of its 
Sianufiicture to this country, our celebrated Xocke puUiihed 
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his ^ CoDfliderfttions on lowering the Interest and raising the 
Value of Money/* we ^d that he noticed this as an article 
of almost unwarrantable luxury. ' 

When wrought with a great variety of co^jtb, damask 

furniture had certainly a veiy elegant eHbet ; but it has not 

' for a lon£f time been usual to employ- more than one color in 

damask hangings, and their elegance now consists whdly in 
the richness of the material, and the taste displayed in the 
pattern. 
I Damask is. a twilled fiibric; the a{^)earance of its texture 

is fiuniliar to all, from its identity with that of the beautiful 

linen table services, 4he manu^ture of which has long heen 

^ carried on to a great extent in Scotland, «id more recently 

^ on a smellier scale in Ireland. The weaving of these calls 

into exercibe all the skilfulness of the weaver in mounting 
his loom^ to the great labor attending which is, in a great 
measure^ owing the expensiveness of the manu&cture. 
The designs, which are &equently veiy extensive, compris- 
ing upwaras of 120(^ changes for their completion, are laid 
^ on upon paper lined into very small squares, in a manner al- 

ready described, and this serves as a guide in mountin|r the 
; loom. To present such a description as would be intelligible 

; and satisfactory, of this art of designing and mounting in the 

draw-loom the elaborate patterns which are so g^neriuly inet 
. with in damask tablensk^hs, weuld require more space than 

' can well he allotted here to an ob^t which, as regards the 

, particular subject of this work, is of very minor considers- 

» tion, and which applies more importantly to the manufacture 

' of linen than of silken fidirics. 

^ The French had long since a manufacture in imitation of 

. the old-fashioned silk damask, which they called Ca/ard 

\\ (counterfeit) damac^: this, while it had its warp composed 

of silk, had- the sh6ot of either thread; wool, or cotton, and 
scHuetunes even of hair. These stulis were not without a 
considerable degree of beauty ; and a similar mixture of ma- 
terials is ^ei^eraljy employed in the damask hangings which 
are manumctured in the present day. 

- I ■--- 

There are several descriptions of silk ^foods, or; to speak 
more correctly, seyeral modificatidns of the same class, which 
are each known popularly by distinctive names, but which 
yet require no particular aescription. Thus the plainest 
mode of silk-weaving tak^s the name of Persian, sarsnet, 
gros^O'Baples, ducapes, 6lc*, vanning onljr in the thickness 
of the &bric, or tlie quality of ta^ material of which it ia 
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composed, and not at all difiermg in the arrangements of its 
interlacings. ^ 

The quality first mentioned is exceedingly flimsy in its 
texture, and has of late nearly gone otit of use, its j^ace be- 
ing taken by the description next in quality, sarsnet This, 
which used to form the substance of garments, is now most 
usually employed &r lining them, giving place in its turn, as 
regards its fopner more dignified uses, to gxx)s^»-naples. 
This last is made of stouter and harder thrown organzine 
silk, and is put together with more care and labor, containing 
a greater number of \hreads, both warp and shoot, in a^ven 
surface. Pucapes are likewise plain-wove stout »lks, Imt of 
softer texture than the last 



Satin is a twill of a peculiar description: the soft and lus- 
trous fece which it ejdiibits is given by keeping always a 
very large proportion, firequently even as much as^ seven out 
of every eight threads of the warp, visible, or as it- is called, 
floating above the shoot Satin is always woven with the 
face downwards, the labor of the weaver being thereby 
abridged, because, it is easier to raise the harness connected 
with one eighth, than.it would be to raise sev^n eighttis of 
the warp with every cast of the shuttle* . 

It can hardly be necessary, afl^er the particular description 
already given of the mode oj producing tv^ed silks in gene- 
ral, to repeat any part of it here, by entering into the minutin 
of satin-weavinff. It is plain that every peculiuity attend- 
ant upon this mils within the comp^ m the Jacquard ma- 
chine, by means of which figured satins of the most beauti- 
fill textures arid patterns may be manufiictured. 

When satins are first taken out of the loom, they exhilHt a 
certain degree of rougimess or flossiness, owing to the corn- 
parative imrequency of the interlacings of the shoot with 
the vtrarp. To remedy this, they are dressed by being rolled 
on heated cylinders ; which operation smooths down tiie iacd 
of the gooas, and impn^rts, at the same time^ that beautiful 
lustre which is so attractive. 

Satins firom China are much esteemed for the quality they 
possess of being easily cleaned and bleached,, when t^ey re- 
sume an their original lustre ; but in other respects they are 
Ibund to be inferior to those manu&ctured in Euit^. raatins 
of the higher qualities have long been manufiustured in Spit- 
olfields, for the supply of our eastem dependencies. 
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Crape is a light and transparent article of plun weaving ; 
it is nnide with hard silk of the natural color, and the peculiar 
appearance which it is made to put on is given to it in the 
operations of dying attd dressing a^r it quits the loom ; a 
farther quantity of gum being then added to the silk, tbe 
I threads are iovpeUed, by the stifihess thus acquired, to un- 

, wreathe the twist -which had been given to them in tJie mill, 

and hence the apparent irregularity of texture assumed by 

crape^ This may be easily proved by washing it in water 

I bot enough to dischai^e the gum ; the &bric wifi then assume 

«n af^yearance very smuhur to tlutt of ^nze. The warp c^ 
crape- is usually composed of singles ; me shoot is frequenti^ 
^ formed of the same material^ and sometimes, when it is 

\ wished to make it of closer texture, of tWo-thr^ tram, the 

^ — two threads, by partially untwisting, then give a more crink- 

led and intricate appearance to t^e cloth. 
Crape, from its sombre appearance, has always been con- 
', sidered as adapted to mourning vestments. Di^rent manu- 

, ' facturers affect a degree of mystery with regard to their 

/ peculiai; modes of dressing crape, possessing or imagining 

thence some superiority over their rivals in the manufiusture. 



,* 



Many of the numevotu titles by which silken fabrics are 
known dtoote such mimite distinctions that it would b^ both 
tedious wad useless to ofl^ any part^colar descriptions con- 
cerning tbesd. £ver^ variation in the order of succession 
^ in the harness used m weaving, or, as it is termed in the 

» weavers^ langua^, every different tie, produces a different 

pattern, which is thought deserving of a distinctive name. 
^ Most of the fabrics mote g^terally used have already been 

described ; aiid when it has f\irther been expkuned that leY- 
^> an tine is a stout, 'clo8e>4]tede, and twilled silk, and that grosp^ 

des-indes 19 formed by using diflerent shirttles with threads <Sf 
It Tarious substances fi^ \be shoot, whereby a stripe is formed 

r transversely to the leng^ of the goods^ there then appears 

to be nothing more rec^ifed under that head of infbrmatiom 
The process whi<?h is called watering wlh^ and which gives 
to its surface a peculiar and lemequal wavy appearance, is ef^ 
fected by pkcing togetiier, lei^thwise, one on the otiier, tW9 
pieces of silk, and pasnng.them, thus circumstanced, be* 
tween two C3^drical metal rcdlers, one of which is mader 
hollow for the purpose of containing a heated iron in its cav* 
ity. Smooth and even as. the surfitce and tejkture cdT the 
woven fiibric appear to our imperfect- visiim, it has in reality^ 
many thicknesses and as mai^ inequalities as there are crces* 
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ings of the warp and shoot These inequalities . are not ^.^ 

brought to coincide in the two pieces c^ silk when they are 

plac^ together, so that such portion of the fiice of each as 

18 thereby subject to sev^er puressure will receive a greater 

gloss or polish than other portions, and the wavy appearance 

results entirely from this unequal degree of pressure. The 

appearance here described ia sometimes produced when it is 

not wished to do so, and is the result of an unequal pressure 

us^d in winding the woven silk upon the breast roU of the ^• 

loom. The only means of preventing this accident is by ^ 

usin^ a proper degree of carefulness in rolling the silk. 

The surfaces of plain silk goods, and particularly of 
ribands^ are sometimes embossed, so that very elegant pat- 
terns are produced upon them. This operation is likewise 
performed by passing the silk between rollers^ the surfaces 
of which contain the pattern which it is intended to produce. ~ 
In one of the cylinders the pattern is sunk, and in the other 
raised, so that the eminences of one coincide exactly with ^ 

the cavities of the other cylinder. This process has of late * 

been very extensively employed for ornamenting waistcoat 
patterns, producing a very rich and tasteful appearance; but 
It can be more appropriately applied to ribands or other fiib- 
rics which are not much exposed to friction ; the inequalities 
of sur&ce are otherwise found to be un&vorable to the dura- 
bility of the material. 

In addition to the fabrics woven of silk alone, there are 
other ^foods into the composition of which this b^utifui ma- 
terial IS made partially to enter, and which, in legal i^rase- 
ology, are denominated mixed goods. The most common of 
tHese is bombasin, which is a twilled manu&cture, having its 
warp of silk and its shoot of worsted. 

The use of this article was at one time restricted to the 
making of mourning garments; but at a later period, no 
longer condemned, like the gondolas of Venice, to wear 
alone the sable hue of night, bombasins appeared in colors as 
gay and as various as the Protean wand of fiushion could call 
n>rth. Their manufacture, which once 6m|doyed a vast 
number of looms in Spitatfields, has for some time been al- 
most wholly confined to the citv of Norwich. Bombasins 
are all woven gray, that is, with silk of the natural color, 
and they are dyed in the piece after being taken from the 
loom. 

Poplins and lustres are likewise composed partly of silk 
and peurtly of worsted, with a somewhat larger proportion of 
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the former material than enters mto the compositicm of bom- 
basm : they are plain woven ^[oods. Poplins were manufac- 
tored of exceedingly fine qualities in Dublin, which city had 
formerly a very favorable trade in them, but both these arti- 
cles have now nearly gone out of use. 

Norwich has long been celebrated for its manufacture of 
shawls, wherein silk forms a part in combination with either 
cotton or wbrsted : it is only of late years, however, that 
these manu&ctures have attained to the high degree of ex- 
cellence which now characterizes them, or that they have 
been brought m respect to price so completely within the 
reach of the more humble ranks. It is to these coinciding 
merits of beauty and cheapness that the shawls of Norwich 
owe their general introduction into foreign countries. It 
may indeed be said, with reference to these mixed goods gene- 
rally, that our country stands in every way without a rivaL 
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PARt IV. 
CHEMICAL, MEDICAL, AND ELECTRIC PROPERTIES OP SILK. 

Coloring Matter 9f the Cocoon.^Manner- of Bleaching Silk propoged by 
BaumA— En^ish Method of Bleaching.—" The Bitter Principre.*'— Va- 
rious Chemical Exxieriments.'-Gutte Anglicaoe. — Silk a Protection 
against Malaria.— Formerly usedas a Medicine.-r^Its B^leetric Propertief . 
— How first discovered. — ^Various Experiments detailed. 

The coloring matter, which more or less tinges silk with 
a golden hue, resides in the gum which the silkworm pro- 
duces in such abundance with the filament, and which exer- 
cises so important an agency in facilitating all the pr^imi- 
nary processes of its manufacture. 

If the cocoons be immersed in hot water, a portion of this 
gummy or resinous substance will be dissolved, and will im- ^^^ 

part to the watef a light amber color. If alcohol be employed ' 

as the solvent, a mucA lai^er portion of this matter will be 
extracted from the silk, and a tincture formed, whicb will 
retain its color even after it has been exposed to the rays of 
the sun for a much longer tim^ than would suffice to bleach 
the silk itself. 

The knowled^ of the fact that this coloring matter has a 
greater affinity K>r alcohol than for water led Mons. Baume to 
adopt the following process for bleaching silk : — 

A stone- ware Vessel, of a nearly conical, form, and capable 
of holding about twelve gallons, was provided, having a large 
opening at the top, and a smaller one, about an inch m diam- 
eter, at the bottom. Vessels made of Common pottery-ware 
could not be used for the purpose^ as they would speedily 
have been rendered unserviceable by the acid employed in 
the bleaching. From the same cause, the stone-ware even 
proved to be not very durable. All roughnesses on the" inside 
surface of the vessel, which could have "broken the threads of 
silk, were carefully rubbed down jvith pumice-stone. The 
small aperture at bottom was closed by a cork, ti^J^ough the 
centre of which a glass tube, of a quarter of an inch diameter, 
was pa^ed, and, except at the time when it was required to 
draw off the liquid contents of the vessel, thb tube also was 
kept closed by a cork. 

Six pounds of yellow raw silk were then disposed hi the 
stone-ware vessel, fltnd upon this was poured a mixture pre- 
viously made of forty-eight pounds of alcohol (specific gravity 
0*867,) with twelve ounces of very pure muriatic acid (spe- 
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cifie gravity 1114) The vessel was then comi^etely 
closed, and the whole was left in digestion until the liqacnr, 
which at first assumed a ffreen c(£)r, passed to that ci a 
•dudcy hrown : this usually hai^ned in the course erf* twenty- 

> four hours. The acidulated spirit was then drawn off by 

means of the glass tube, and clean spirit of wine was poured 
continually over the silk, until the liquid passed off perfectly 
colorless. The silk was then left to drain without being 

\ otherwise disturbed. A mixture of the same quantity of 

spirit with muriatic acid was then again poured upon the silk, 
which, after being exposed to its action for a period some- 
what longer than the filrst digestion, proved to be perfectly 
and briHiantly white. The tune required for this second ap- 
plication of acidulated spirit was of less or greater duration, 
according to the temperature, and the original quality of the 
silk. &ume found that the bleaching was much more 
readily accomplished when the cocoons had not been pre- 
viously baked,, for the destruction oi the chrysalides. The 
second dose <^ liquid was but slightly tinned when drawn 
/ off; and if another portion of acid, equal to half the quantity 

originally used, were added to it, the mixture could iMroperly 
be used lor the first digestion of a second quantity of the raw 
material 

A fiirther washing of the silk then Ensued, by pouring 
upon it forty-eight pounds of pure vmacidulated spint of wine, 
idiich was drawn off in the course of the following day. 

To recover the quantity c^ spirit absorbed by the silk, and 
which was equal to its own weight, small quantities of water 
were sprinkled over it from time to time, .and this process 
was continued until the liquid, which drained off through the 

glass tube, had no perceptible strength. Notwithstanding 
lese repeated washings, the silk still retained a portion of 
muriatic acid, which made it harsh to the touch, and if left in 
it, would, after a tune, have injured its fibre: it was there- 
fore placed in a cparse woollen bag ; and this, being inclosed 
in a tNisket, was left for several hours in a stream of running 
water, which effectually vtrashed out the acid. 

Pieces of manufactured silk, and even made-up garments, 
have been successfully bleached by this process. 

The spirit may be recovered by saturating the mingled 
acid With potass, or lime, and then distilling the spirit m a 
copper alembic. Mons. Baume says that 5ilk may be thus 
'made to rival or even to surpass in whiteness and lustre the 
finest sp ecimens fi'om Narikm .* 

* Ure*a I^ictionacjr of Cbemiitr jT, art. Bltaeking. ' Annalci dt Cbiniic, 
toiB0 zvii. 
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The revenue re^latioTO, and the dearness of sgm% make 
the above process unpracticable in England, where the usual 
method of bleaching raw silk is to immerse it in a boiling so- 
lution of good soap m water. After boiling £>r two or uuree 
hours the silk is Udcen out, beaten, and then rinsed in cold 
water ; whea this has been sufficiently performed, it is 
slig^y wrung, then put into cold soap and water, tinged 
-with a minute portion of indigo, and again boiled. On re- 
inoving the silk from this second water, it. is wrung as dry 
as possible with the assistance of wooden pegs, and is then 
well shaken to separate the threads : after this it iff suspended 
in a kind of stove constructed for the purpose, which coi^ins 
sulphur in a state of combustion ; the fumes arising from this 
^ive the last degree of whiteness to the silk, and die process 
is completed. 

Silk is powerfully acted upon by nitric acid. If two 
drachms of this acid are mixed with a pint of alcolud, and ^ 

silk, either raw or bleached, be immersed in it, and k^ in ^' 

digestion exposed to a moderate heat for twenbr-four hours, 
the silk b^x>mes of a dull yellowish brown, which, after it has 
been washed with soap, rinsed, and dried, turns to a fine 
gMen yellow color, which is very permanent Concen- 
trated nitric acid being distilled off silk^ and the remaining 
liquor partially evaporated, oxalic acid is obtained: if the 
evaporation be pursued still &rther, the residue will yield, 
together with a small portion more of dxalic aeid,4i quantity 
of^yellow crystals, not in the slightest degree acid, but in- 
tensely bitter, and which stain Ihe skin of a deep yellow co- 
lor, not easily iremoved. This curious substadee was discov- 
ered by Wdter, and was called by him ^the bitter principle.** 
He supposed that its production fdwajrs ^results ^m the ac- 
tion of nitric acid on animal matter. These crvetals, when 
examined through a magnifying glass, appear tobe c<»npoeed 
of truncated octohedrons. 

If the remaining liquor be previously saturated with pot- 
ass and evap(mited, another yelJoW wlky salt separates, 
which detonates on burning coals like nitre, taid appears to 
be a triple combination of the befi>re-inentioned bitter sub- 
stance with nitrate of potass. 

The water wherein the cococms are placed to prepare 
. them for reeling, quickly i^cquires from them so much of the 
resinous matter as to be mcnre viscid than the strongest soap 
lather. Chappe found that he could inflate this water into 
bullies or small balloons, which were far more permanent 
than any formed of soap and* water, and which eqtially ex- 
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hibited iSbe primatic colors. The texture of these bladders 
W10 to tenacioafl^ as to render them impervious to the most 
subtle gas: Chappe filled several of them, whose diameter 
did not exceed three inches, with hydrogen fpB, and the little 
air balloQWP remained unbroken and floating in his apartment 
for considerably more than twenty-four hours. All cocoons 
are not sufficiently glutinous for this prurpose; with those 
which are of a very deep yellow, the experiment will not 
^ succeed ; such are 8U{^K)sed to be produced by the worm in a 

peculiar state (^disease, which state is yet l^ no means un- 

^ ^ commcm. 

According to Westnun, silk, when acted upon by ehlcM-ine, 
either in the ffaseous form or diluted in water, mstead of 

• being bleached as cotton or linen would be, alwajrs becomes 

> of a yellow color, and loses part of its solidity. The caustic 

alkalis corrode and dissolve silk, which gives by distillation 
the results usual with animal substances. 

, yf Neumaalbund tiiat but two materials aflbrded an equal 

quantity c^v<^tile alkali. Toumefort observes that it con- 
f' tains moie than hartshorn, as he obtained from fifteen ounces 

'y of silk two drachms of volatile salt: this, which was called 

^ the spirit <^raw ulk, when rectified with some essential oil, 

' was the medicine formerly celebrated under the name of 

** Gutte Anglicans," or English drops. The volatile alkali 
obtained from silk was then supposed to be of a difi^rent na- 
ture fiom that contairibd in any other substance, and it con- 
sequently was held to possess different virtues peculiar to 

^ itself. So salt of tartar, and sub-carbonate of potass, were for 

V' a long time compered to be, and were used as two separate 
^ substances. The chemical philosopher had not then learned 

to generalize, and could not understand that the same sub- 
y stance, difiSsrinfl' in no one particular as to its nature and 

jKoperties, could be obtamea firom many apparently whoUy 
dissimilar bodies. 

Before the discoveries of chemistry had arrested the fonci- 
ful flights and annihilated the quaint distinctions of l^e drus^ 
gfist, bis catalogfue presented a curious nomenclature, whidi 
IS now acknowled^ied to have been founded on ignorance and 
prejudice. The light of science has since .pierced th^ veil, 
and has revealed many of the laws of nature in all the beau- 
tifiil simi^city of their elements ; di^llin^ much of the 
- conmlicated mystery and vague obscurity which then envel- 
oped the iU-understood practice of pharmacy. 
A silk covoing of the texture of a common handkerchief 
'^ is said to possess the peculiar property of resisting the nox« 
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ions influence and of neutralizing the effects of malaria. B^ 
as is supposed, the poisonous matter is received into the sys- 
tem through the liings, it may hot be difficult to ^count for 
the action of this very simple preventive : it is -well known 
that such is the nature of malaria poison, that it is eosily de- 
composed by even feeble chemical agents. Now, it is proba- 
ble that the heated air proceeding from tlie Jungs may form 
an atmosphere within the veil of silk, of power sufficient to 
decompose the miasma in its passage, to the mouth ; although 
it may be equally true that the texture of the silk covering 
may act mechamcally as a non-conductor, and prove an im- 
pediment to the transmission of the deleterious substance.* 

We leaxn from Pomet*s history of drugs, that silk was in 
his time used as a medicine, by reducing the pure part of 
the cocoon into a powder. His volume contains many, 
copious directions for preparing this powder, and fb^ duly and 
carefully separating the chrysSis from the part which he con- 
sidered medicinal. Silk thus prepared: has, as he afHrmed, 
*' the virtues of cleansing the blood, making the spirits brisk, 
and the heart pleasant" Lemery, the editor and commenta- 
tor of Pomet, adds, that the silkworm itself likewise possesses 
medicinal properties. According to his in^rmation, silk- 
worms that* had been dried into a powder and applied upon 
the head, which should be previously shaved for the reception 
of this plaster, were esteemed extremely efficacious in curing 
vertigo. 

' The imperishable nature of silk, even under circumstances 
peculiarly nn&vbrable to the preservation of animal sub- 
stances, &rms another of its qualities which is deserving of 
remark. Some years ago, the s^xtcm of the parish of Fal- 
kirk, in Stirlingshire, upon opening a grave in the churchyard, 
^und a riband wrapped about the bone of dn arm, and which, 
being washed, was found to be entire, and to have suflered 
no injury, although it had lain for more than ^ight years in 
the earth, and imd been in contact with a body which had 
passed tl^ug^h every stage of putre&ctaoii, until it was re- 
duced to its kindred dust 



The discovery that silk is an electric, or a non-conductor 
of electricity, originated ip one of these ft^rtonate accidents 
to which science has been indebted fi)t many of her most 
valuable discoveries. This ftctitJivas which first led to the 
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beautiful diaclosure of the distinction between electrics and 
non-electrics.* 

In 1729, while the Jcnowledge of electrical phenomena 
was yet in its first in&ncy, Mr. Grey, after performing many 
interesting experiments, succeeded'in conducting the electric 
fluid, excited by friction in a glass tpbe, through a perpendic- 
ular distuice of many feet, by causing one end of a j>iece of 
ironVire or packthread to communicate with the glass tube, 
and the other end with an ivory ball. Pleased with his suc- 
cess, he became desirous of conuucting the fluid horizontally ; 
but this experiment foiled at the time, through the mode oi 
his attempting it| which was by carrying his line over a 
packthread cord, suspended for the purpose across the room. 
Through this materitd the electric stream escaped, and the 
ivory £dl Was, in consequence, no longer found to be excited. 

Mr. Grey having communicated to a iriend the ill success 
which had attend^ this attempt, was advised to suspend the 
conducting line by silk instead of packthread ; there bein^ 
no other reason for this adyice than the neater fineness of 
the former. Acting up(m this suggestion, their first experi- 
ment was made in a large matted gallery ; a line, the middle 
part of which was of siO: and the two extremities of pack- 
thread, was fastened across the gallery ; the coxiducting line 
with the ivory ball at the end was passed over the silken por- 
tion, and hung^ nine feet below this horizontal line of sus- 
pension. The conducting line was eighty feet and a half in 
length, one end being fastened by a loop to the electric tube ; 
upon rubbing this, the experimenters lad tlie gratification of 
finding that the ivory ball attracted and repelled light sub- 
stances in the same manner as tiie tube itself would have 
done. They next contrived to'reium the line, ad that the 
whole lenjg^th amounted to 147 feet, And in this case likewise 
the experiment answered tpl6rably well; but suspecting that 
the attraction of the electric fluid would be stronger if the 
line were not doubled, they carried one straight forward 
through a distance of 124 feet . In this anticipation they 
were not deceived, the atractipn under these circumstances 
bemg stronger than when the line was doubled. Proceeding 
thence to add more and still more to tlieir conducting line, 
until at length the slender silk thread btpke i^m the weight 
imposed, they sought to subtitute for this fragile cord a small 
wire, first of iron and then of brass. The unsuccessful re- 
sult, however, soon brought them to the conviction, that the 
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refusal of the silk to conduct the electric fluid was not owing 
to its fineness, but proceeded from some Inherent property 
possessed by the material. The metallic wires were smaller 
even than their silken thread had been, and yet they e£^tu- 
ally carried off the electricity : thicker silken cords were 
therefore adopted, and, as before, the electric fluid was con* 
veyed to a great horizontfd clistance» without suffering any 
diminution of its virtue. 

This knowledge of the non-conducting power of silk was 
quickly followed by the discovery of 3ie same quality in 
many other substances,. and thus accidentally was lakl the 
foundation of many of the subsequent improvements in the 
science of electricity. 

No particular attention waa. paid to the electnc qualities 
of silk, nor were any experiments made on it as an electric, 
until the year 1759. Mr. Syminer's notice was then attract- 
ed to the subject by the following whimsical, circumstance, 
which led him to the performance of many curious experip 
mentsL Th^ results ef these he communicated to the Royal 
Society, by whom his paper was inserted in the flily-mrst 
volume of their '^Transactions.** 

Mr. Symmer was in the habit of wearing at the same 
time two pairs of silk stockings; the under pair white and 
the um>er pair Mack. If these were pulled off toother, no 
sign of electricity appeared ; but if the black stockmgs were 
puUed oflT from the white, a snapping or crackling noise wlui 
v'neard ; and when this happened in the dark, sparks were 
plainly perceived between them. Thus incited, their philo- 
sophic wearer proceeded, to make some further observations 
on the subject He found, that by merely drawing his hand 
several times backwards and forwards over his leg while the 
stockings were upon it, he. produced, in great pe^ection, the 
following appearancea 

On the stocking being taken olT separately and -held 
within a certain disttoce of each other, both appeared to be 
highly excited, the white stocking vitreoudiy, the black one 
resinously.'" While kept at^ smim distance firom each other, 
they were so inflated that they exhibited the entire shape of 
. his leg; and if brought somewhat nearer, would immediately 
rush together. The inflation gradutdly subsided as they thus 
approached, and their, attraction of extraneous objects dimin- 
ished as their mutual attraction increased, so that when they 

I • . t ■ I r ■ , " , 

* Vitreous and resinous eleclricitx us«d to Im termed positive and 
negative. 
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•ctoallv met, they became flat ftBd adhered toother like so 
many rolds of sUk. On being again separated, their electric 
powers did not seem to be at all impaired, and they continued 
K>r a comiderable time to afibrd a repetition of these appear- 
ance& If the two white stockings were held in one hand, 
and the bkck ones in the other, they were thrown into a 
strange agitation, owing to^the attraction exercised between 
those of dmerent colors, and the repulsion between those of 
the same color. This convicting of attractions and repul- 
sions caused £he stockings to rush to each other from greater 
distances than they wouSi otherwise have done, and ^ afford- 
ed a very curious spectacle." 

If the stockings were allowed to meet, they adhered to- 
gether with considerable force. They required at one time 
a weight of twelve ounces for their separation ; and on an- 
other occasion, when they were' more highly electrified, they 
sustained, in a direction parallel to their surface, as much as 
sevcmteen ounces, which was twenty times the 'weight of the 
stockings. If one were placed within the other, it required 
a wei£fht equal to twenty ounces to separate them, although 
half this sufficed for the purpose if the stockings were ap- 
plied to each other externally. 

The black stockings being newly dyed, and the white ones 
first washed and then bleached by exposure to t]ie vapor of 
sulphur, their mutual attraction was seen to be much in- 
creased. Under these circumstances, if one was placed 
within the other with their rough sides together, it require<> 
n force of three pounds three ounces, to separate theno. 

With stockings of more substantial make, the cohesion 
was found to be still stronger. A- white stocking of this de- 
.scription was placed withul.a black one of similar quality; 
first with the right side of one contiguous to the wrong side 
of the other, and afterwards with Sie two rough surfaces 
touching each other : in thfe first case they raised nearly nine 
pounds, and in the second, the «till more surprising weight 
of fifteen pounds, without separating their surfaces, fte 
tufb and ends of silk which are generally found on the in- 
side of stockings considerably assisted towards the result of 
these experiments, which were not nearly so striking after - 
the^ tuftrwere removed. 

In the course of his experiments, Mr, Symmer also discov- 
ered that black and Vi^hite sDk, when highly electrified, not 
only coheve to each other, but will also adhere to any broad 
and to any polished surfaces^ even idthough tiiese bodies 
should not be themselves ^ectrified. £hiving undesignedly 
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thrown a stocking out of his hand, it struck against the side 
of the apartment, and adhered to the paper-hangings. He 
repeated the experiment, and found that the stocking would 
continue its adhesion for nearly an hour. Placing a black 
and a white stocking against the wall in this manner, he ap* 
plied the two others to them, which had previously been 
highly electrified ; and putting the white to the black and 
the black to the white, he carried them off from, the wall, 
each of them hanging to that Which had drawn it from its 
situation. When the stockings #ere afmlied^to the smooth 
sur^ice of a looking-glasst they adhered even more tena- 
ciously. 

Similar experiments, confining a greater variety of cir- 
cumstances, were afterwards made with white and black 
ribands by Mr. Cigna of Turin, an account of which was 
published in the memoirs of the Academy of .that city for 
the year 1765. 

Having dried before the fire two white silk ribands, and 
extended them upon a smooth plane, he then several times 
drew over them the sharp edge of an ivory nrfe, and found 
that both ribands had by this Action acquired sufficient elec- 
tricity to adhere to the plane, although they gave no indica- 
tions of being In this state oi excitement during their con- 
tinuance upon it It was not at all material to the success of 
the experiincnt, whether this plane was itself an eliectric or 
no2X«<^eetric substance. When iaken up separately, the 
ribahds both appeared to be resinously electrified^ and repelK 
ed each other : on dividing them, electric sparks were per- 
ceived between them, but on being again forced together or 
placed on the plane, no sparks were givMi off until the^ had 
been again excited by firiction. When by means of the ivory 
rule thev had thus acquired the resincms electricity^ if; in- 
stead of*^ being rejf^aced on the smooth body whereon they 
had been rulwed, the ribands were a^ied to a rough oon* 
ducting sur&ce, they wOuld oft their snbteqncnt sepaiatioa 
show contrary states of eleetmty^ which would again disap- 
pear on their being broQ^ht tcM^ther. IT after having be^ 
made by fncticra io repd each other, they were ^fercAl to- 
gether upon such -a rough surfoce, they,.iwp^d ina^w 
minutes be mutually attracted, the under iNf^beHi^itreousiy 
and the upper riband resinously electrifiad. - ^ 

If the two ribands were subjected to firictioA upon a rough 
surface, they uniformly acquired contrary states of electri- 
ci^, the upper being resinously and the lower one vitreously 
afiected, in whatever manner they might be taken off. The 
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same cbange was instantaneouely produced by the use of any 
pointed conducUnr. If, for instance, the two ribands hairing 
been made to repel each other, the point of a needle were 
drawn along the whole length of one, it would cause bodi 
instantly to rush together. The same means employed to 
effect a change of electricity in a riband already electrified, 
would conmiunicate electricity to. the other, which had not 
vet received the excitement An unelectrifibed riband would 
beamie electrified if placed upon a rough surface and an 
electrified riband were pot upon it, or if the one were held 
parallel to the other and a pomted conductor were presented. 

Upon a smooth surface, Mr. Cigna placed a riband that was 
not quite dry, and apjdied over it another that liad been well 
dried be^e the fire, when,' after iq^lying to them the usual 
friction with the ivory rule,^he found that, in whatever man- 
ner they were removed from the sur&ce, the upper one was 
always resinously and ^e lower one vitreously electrified. 
Exactly the same results wete produced if the ribands em- 
ployed were black instead of white. If any kind of skin, or 
if a piece of sniooth glass, were used in place of the ivory 
rule, the efiect was exactly l^e same ; but if a roll of sul- 
phur were substituted, the nbands then uniformly acquired 
the vitreously electric state : wh6n nibbed with -paper, either 
gilt or not silt, the efiebts were uncertaia. • If the ribands 
were placed between folds of paper on a plane «urface, and 
firiction were then applied to them, both ribands acquired 
^e resinous electricity^ When one riband was blac^ and 
the other white, tte black g^ierally acquired the resinous 
and the white the vitreous state, whatever might have been 
their relative positicm, or the manner of applying friction. 

Mr.' Cigna likewise observed, that when the texture of the 
upper piece of silk was Ibose^ yielding, or retiform, like that 
of a stocking, so that its elasticity caused it to move up and 
down with the corresponding movements of the rubber 
against the surface <^ the lower riband; and if the rubber 
employed were of such a nature as to communicate but little 
electrici^ to glass, the excitement did not depend upon the 
action of the rubber, but upon the body whereon it was 
^aoed. In such, a case$ the black silk was alwi^ resinously 
and the white vitaeously afiected But if the nband was m 
a close unjrielditig texture, and the nature of the rubber such 
B8 would oommunidei^e a high degree df electricity to glass, 
then the excitement of the upper {nece depended altogether 
upon the rul^ber. Thusi tf a white ^\k: stocking were rub- 
bed wi& gilt paper upoin glass, it became resinously and the 



glass vitreously electrified; but if the piece of silk thxti 
placed upon the plate of glass were of a firmer texture, it 
was always electrified vitreously and the glass resinouslyi 
when sulphur was employed as the*r(ibber; and most gen- 
erally the same efiect followed the use of gilt paper* 

If an electrified riband were brought near to an insulated 
plate of lead, it Would be very feebly attracted. If then a 
finger were brought nigh to the lead, a spark might be ob* 
served to pass, and the riband was powerfully attracted, but 
showed no fiirther sign of electric excitement aft;er coming 
in contact with the metal. On their separation, however, 
both substances appeared again electrified, and a spark passed 
between the plate and the finger. 

If several ribands of the same color were placed On each 
other upon a smooth conducting surface, and rubbed with a 
ruler, each, on being taken singly up, gave out sparks at its 
point of separation from ^the others ; ^nd on the renioval of 
the last riband, a spark would equally pass between it and the 
conductor. If all were drawn from the plate together, tliey 
cohered in one mass, which was resinously electrified on 
both sides. If after this thejr' Were laid together on a rough 
conductor, and then separated singly, beginning" with that 
which had been at bottom and next to the smooth conductor^ 
sparks appeared as before, arid all the ribands^ with the ex- 
ception of that at the top, were electrified vitreously. If 
friction were applied to them upon the rough conductor, and 
all were taken up without separation, the intermediate 
^-ibands acquired the electric state of either the highest or 
lowest, according as the separation was hegun with either the 
one or the other. When two ribands were removed together 
from the rest, they clung to each other, ^nd exhibited none 
of those indications of excitement which one, if taken alone, 
would have shown. When these two were separated, that 
Which had been the outer one was found to have acquired 
electricity of an opposite nature to that of the remaining un- 
divided ribands, but in a much weaker degree. 

Several ribands were placed upon a metallic plate, which 
was charged with electricity by means of a glass globe and a 
pointed conductor held to the side opposite to the ribands* 
The eflTect of this was, that all of these became electrified ; 
hut whether the state of their excitement was like to or dif- 
fering from that of the plate, depended altogether on the 
, manner of their removal, except that the riband which was 
most remote always exhibited the opposite state of electricity 
to that of the metallic plate. 

W 



254 SILK MANUFACTUKE. FART IV. 

Numerous other experiments, equally simple and easy of 
accomplishment, may be made on the electric properties of 
silk, which are, no doubt, &miliar to such persons as have at 
all attended to the science of electricity. Silk, more re- 
markably than any oth^r substance, exhibits a strong and per- 
manent attractive and repulsive electric power. Its property 
of exciting electricity by friction is of extensive applicaticoi, 
causing it to hold an important place among the substances 
employed to exhibit the wonders of this science : silk always 
forms part of the apparatus of electrifying machines. 

No attempt ha^ been here made to bring forward any thing 
new, or that has not been long well known upon the subject^ 
but as many persons are prone to consider that experiments 
on scientific subjects must necessarily be invested with com- 
plexity, which places them beyond accomplishment by the 
uninitiated, the above trifling detail will serve to prove the 
fallacy of this opinion. The inartificial nature of the opera- 
tions places them within the reach of all who are disposed to 
repeat them; and some natural phenomena niay thus be 
brought within the observation of every one ; adding one 
more instance to the crowd of examples wherewith we are 
surrounded, that the most simple substances of daily use, 
whose qualities of beauty or convenience are alone under- 
stood by the multitude, may be made to aflR)rd to the mind of 
the inquirer matter for philosophical amusement and instruc- 
tion. 
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Note A. page 14. 

It has been well observed, "That throughout this extensive empire, 
embracing so great a variety of climate, the physical and mpral qual- 
ities of the people remain as fixed and unchangeable as the laws and 
customs from which, in fact, they receive their color. Such is the force 
of ancient usage and the dread of innovation, that a Chinese never 
stops to inquire what he ought to do on any pressing emergency, but 
what Yao and Chun did in a similar case four thousand years ago. 
Time, in ihct, may be said to stand still in China. Here not only me 
83r8tem of morals, of social intercourse, of jurisprudence, of govern- 
ment, is the same now as it was three thousand years aco ; but the cut 
of their robes, their houses, and furniture, are precisely ihe same : so 
that if custom has exercised its dominion over this smgular people, 
they have at least been freed from the tyranny of fiishion. 

The maxims of the sovereigns and sages of antiquity, — the rites and 
ceremonies and duties required by the civil and rehgious institutions 
of the empire, the laws and customs — are the points of knowledge 
which leaa to wealth, power, and distinction in the state." Sup. Ency.. 
Brit art China. 

These people, therefore, have no motive ror joining in the race of 
improvement ; while it has always been the policy of their govern- 
ment to check and entirely to repress all desire of change. 

Note B. page !& 

Macpherson, in his Annals of Commerce, to which valuable work 
the autnor is indebted for many of the dates and facts recorded in this 
volume, remarks, with great appearance of probability, that perha]M 
the Seres were themselves the authors of this fable ; thus making it 
appear to foreigners that the advantage was a blessing showered down 
peculiarly on their own favored country, and one in which others 
could not participate. 

Note C. page 17^ 

There have been many speculations formed for unravelling a sub- 
ject which is involved in so much mystery. One of the most ingenious 
among these is found in the following note to M arsden's translation of 
the Travels of Marco Polo: — "I have long entertained the idea that 
the golden fleece which Jason carried ofTfrom Colchis was a cargo, 
or perhaps only a skein, of rich golden-colored raw silk in the hank, 
which might nguratively be termed a fleece, because it was to be 
twisted into thread and interwoven into cloth. This, at least, is as 

Elausible as the commonly received solution, admitted by a cele- 
rated historian not prono to credulity." 



dSA NOTES. 

Note D. page 18. 

NeftFchoB. Arittobniut, Theophrastus, Virgil, Dionj^siui, Periegetoa, 
Peneoa, Arrian, Soliniu, AmmiaDus Marcellinus, Claudian, Jerome, &c* 

Note EI. page 19. 

Publlui Synw, Varro, TibuUus, Propertius, Horace, Seneca, Pliny, 
tnd JuvenaL 
Plioy, 1, xi. c. 23, Tacit. Ann. I. ii. c. 32. 

Note F. page 19. 

** R^eiiona lur lea liaisons des Romains avec les Tartarea et les 
Chinois," by M. de Guignes, in M^moires de Litt^rature, vol. xxxii. p. 
806. It is said, indeed, by Fiorus, lib. iv. a 12., that ambassadors came 
IkNn the Seres to court the favor of Augustus ; but this is not very 
pfobable, as in the whole course of the nistory of this peof4e it ap- 
pears that they were never desirous of any alliance or intercourse 
^ith other nations. 

Note G. page 19. 

' By the RhodUm naval laws, preeej^ved in the eleventh book of th« 
Pigesis, unmixed silk goods when shipwrecked, if they were preserv€»d 
free from wet, p(ud a sqlvoge of 10 per cent, as being equal to gold in 
value. 

Note H. page 26. 

Otho Frising. de Gest Frederici, 1. i. c. 33. ; apud Muratori, Script, 
ToL vi. col. 6^, Fakandi Hist Sicul. praef. ; ap. Muratori, Script, vol, 
viicQl,256, 

Note I, page 27, 

The ancient Chinese are said to have extended their vosrages as &r 
IWmi home as the coast of Africa, — a degree of maritime adventure 
which does not receive much confirmation from our knowled|re o€ the 
channels throug[h which, in those remote times, commercud interw 
course was earned forward in the East According to Connas, the 
Indians who traded with the Chinese were accustomed to resort to 
Ceylon, where alone they received silks, spices, and other valuable 
productions, which were thence distributed among the difierent marts 
of India. Gibbon, in the fiilh volume of the «* Decline and Fall of the 
Roman Empire,** thus describes the mode of prosecuting this com- 
merce i-^ The Chinese and Indian navigators were conducted by the 
flight of Inrds and periodical winds, and the ocean might be securely 
traversed in 8quare«built ships, which, instead of iron, were sewed to- 
irether with the strong thread of the cocoa-nut C^Ion, Serendip, or 
Taprobana* was divided between two shostile princes ; one of wtuHU 
possessed the mountains, Uie elephants, and the luminous carbuncle ; 
and the other enjoyed the more sordid nches of domestic industry, 
foreign trade, and the capacious harbor of THnquomale, which re^ 
ceiv^ and dismissed the fleets of the East and West In this hos^ 
pitable isle, at an equal distance (as it was computed) frtnn their re- 
apective oountrie^, the silk merchants of China, who had collected in 
their voyages, aloes, cloves, nutmegs, and sandal wood, maintained a 
free and beneficifd commerce with the inhabitants of thQ Feraum 
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Note K. page 40. 

The project of rearing silkworms in the United States of America* 
has very recently been renewed, and a small package of silk, the re- 
sult of this attempt, was, early in the present year (1^1), imported into 
Liverpool. j 

The president of the American Philosophical Society established tn 
Philadelphia, M. Duponceau, has for some time been desirous of en- 
couraging this brancn of rural economy, and lately established a fila- 
ture, under the direction of a gentleman, who, having conducted a 
similar undertaking at Nismes in France, is possessed of the requisite 
knowledge and experience. • I 

The quality of the silk hitherto produced in Pennsylvania is said < 

fully to equal that of Bengal : it promises to stand well the various ^ 

{Ht>cesse8 of dyeing, throwing, and weaving ; but, as might be expect- I 

ed in the commencement of such an undertaking, the operation of | 

reeling has not been conducted with the requisite degree of skill. \ 

The attempt has hitherto been made on too small a scale for the pro- . 

jector to form any satis&ctory opinion upon the issue as regards its \ 

profitableness ; and it yet remains to be seen whether the Philadel- 
phians are in possession of facilities for this pursuit, which will coun- 
terbalance the high rate of wages prevalent thibughout the state, and 
which would otherwise give a decided advantage in point of price to 
the raw silks of Italy and India, even in the markets of the United ' 

States. 

The subject has appeared to be of so much importance to the Amer- 
ican legislature, that a committee of congress has reoonunended the J 
project to the attention and protection of the government f 

Note L. page 53. \ 

It is the policy of many of the states of Italy rigidly to exclude I 

British manufactured goods from their territories. Yet as we annually * 

take from them merchandise* principally raw silk, to the value of two 
millions sterling, and as no exportation of the firecious metals is made 
in payment for the same, it became a question in what shape and by 
what channels the Italian merchants obtained returns for their pro- 
duce. Upon investigation, it appeared that the foreign traders took 
their remuneration in bills of exchange drawn upon the London mer- 
chants, by far tlie lai^e^st portion of which were remittal to Man- 
chester and Glasgow from Austria and the German states, in return 
for those products of British industry against which the Italian govern- 
ments so strictly closed liicir ports. It is indeed hopeless for any na- 
tion, so long as it has productions of its own for sale, thus to attempt 
the exclusion of the produce of another country; and perhaps die 
only consequence of such short-sighted poUcy will be the enhancement 
to themselves of the prices of foreign productions. 

Note M. page 77. 

There is a very strong analogy between the course pursued, up to a 
recent period, by the English government, with reference to the trade 
in thrown and manufactured silk, and that followed by the govern- 
ment of France in respect of the introduction of materials for their 
cotton manufactures. The spinners of fine cotton yams in the latter 
country having asked for protection against the importation of yams 
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of that qvalHy, a very large prohibitory diily wai aecordingly impaeed. 
The ooiwequence of this measure was, that the manufacturers of the 
better quahties of miisUn not being able to dispense with the use of 
the fine yams which they had been accustomed to import, and the 
French spinners being unable to fumuih them with any substitute, the 
fmuggler was immediately put into active occupation, and, notwith- 
standing the vigilance wherewith revenue restrictions were enibrced 
by the aid of military cordons, parsed through them all, and furnished 
to the manufacturer the fine yarns of EIngland at an advance in piice 
of from 60 to 70 per cent-, so that the French spinner gained nothing 
by the prohibition* 

The peculiar ciroumstancea which accompanied th« state of war* 
enabled the French manu&cturer at that time to prosper even under 
this disadvantage ; but when, at the return of peace, the illicit trader 
proceeded to introduce English muslins ready manufactured, at an ad« 
vance upon English prices of. only from 17 to 25 per cent, both the 
ppitmers iu)4 Weavers were completely ruined. 

Not* N, page 78*. 

At the time when the last alteration was made in the rate of duties 
fhaq^ upon foreign manu&ctured silk goods (April. 1829,) it waa 
ftatect in the house of commops by the then vice-president of the 
poard of Trade, the right honorable Voeey Fitiigereld, on the authority 
of French merchants, that the total cost of smuggling cttut iwturing 
^ros-de-naples was from 26 to 29 per cent upon their value ; that the 
aame charges upo^ satin ribands amounted to from 24 to 25 per cent. ; 
Vpon sarcenet ribanda^ 25 to 26 per cent. ; figured gauze, 28 to 29 per 
^nt ; blonde, 1^ to 13 per cent The smaller rate, in the latter case, 
being occasioned by the greater value of the article in proporticm to 
ita \>ulh, which rendered the object of the smuggler easier of accom- 
plishment. It was further stated that cr^pe-lisse, crape, and plain 
gauzes, had not been smuggled at any time siivce their importation had 
^eei\ leg^lia^ by the imposition of a dutyv 

Note O. page 80, 

Tb* »vil eflbots 9t prohibitory laws upon the moral feeling ef the 
fomnftuni^ were thus eloquently enforced by Mr. Vesey Fitzgerald,, 
vn the occasion to ivlych reference has been made in the preceding^ 
N;L»te^ ^^ U^der prohibition the trade was a scene of oflensive and ar-^ 
l^raiy laws, restrictive of the fair exercise of the inclinations of the 
people, and regardless of their wants. They were laws which, no one 
|elt to, impose any moral obligation, and thus an habitual indifierence 
tp the breach of law was engendered in the public mind. But I have 
pud ikfiy wereineilicaciousi and will the house encourage those who 
livow that the ohiject of their inquiry^ is to establisli a return to them t 
j will remove from the statute-book, if f can, legal crim^ which the 
people do not view as moral crimes! I would not arm the commonJn^ 
fbrmer- with a power- to enter t}^ IxMises of individuals; I would not 
permet even th)e king's ofiicer,.for the sake of a fiscal regulation, to- 
yiolate the sanctity o£ every Englishman's abbde. I cannot afibrd tp^ 
protect tl;^ manufai^ure by such odious laws ; and least of all, when I 
and that such a power never did put down smuggling; but that, with> 
all these vile appliapce* and baa meai)9 to boot, U wa^ absolutely iii^ 
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foTE p. page 80. 

i^imond, who visited Lyons in 1817, has described the poverty of the 
Bilk-weavera resident in and near that city, as being more abject than 
any tiling within the experience of our own artisans. There, as with 
us, the manufacture is in a great degree domestic, roost of the weavers 
executing their labor in their own dwellings. The abodes of the 
French weavers are, however, wretched in the extreme; one rocMn, 
twen^ ieet square, not unfrequently serving every purpose, both as a 
dwelhng and woriLsbop, fiir three entire families.* 

Note Q. page 82. 

Experience has almost unifimnly proved, that low-priced labor is, in 
the end, dear labor to the employer. In omitrasting the rate of wt^es 
paid in diiierent countries for work of the same description, we should 
not only look to the amount of money which goes to recompense the 
daily toil of the artisan, but must also take into the account the num- 
ber of hours during which he works, the constancy wherewith he ap- 
plies himself to his labor, and the skill which he brings to its accom- 

{ilishment If the question of wages, as afiectin^ the cost of manu- 
actures in England, be examined by these tests, it will iii most cases 
be found that the deamess of labor with us is more nominal than real. 
This position, although more obviously true in branches where labor 
is remunerated according to the time expended, cannot yet be made to 
appear incorrec:t in any case unfettered by legislative interference ; and 
there is no good reason ibr doubting, that the constantly increasing 
skill of our silk'Weavers would, if the trade were rendered perfectly 
free, soon give to the (uroductionB of their looms a value more than 
equivalent to any difierence that may exist between the mcmey rate 
of wages at Lyons and in Spitaliieiijs. 

Note R. page. 86. 

Tlie bark of this tree not only furnishes fibres for ropes, but it can 
even be farmed into a species of cloth. M. la Rouvene affirms, that 
Ihe procured a beautiful vegetable silk from the voung branches of 
this species of mulberrv ; cutting the bark while the tree was in sap, 
and then beating it with mallets and steeping it in water, he obtained 
a thread from the fibres, almost equal to silk in quality, and 4his was 
woven into a cloth whose texture appeared as if formed of that ma- 
terial. The women of Louisiana obtain a similar production from the 
ofPehoots of the mulbeny ; these are ^thered when they are about 
four or five feet high. The bark is stnpped and dried in the sun : it 
is iheti beaten, to get rid of the external part, which falls ofil leaving 
the inner bark entire. This is again beaten, to make it still finer* 
afler which it is bleached in dew. It is then spun, and various fabrics 
are made fhuni it, such as nets and fringes ; ana sometimes it is woven 
into cloth. The finest sort of cloih among the mhabitants of OtaheitOt 
and other of the South Sea Islands, is made of the bark of this tree* 

NoTK S. page 86. 

The wood of the mulberry tree is used for many purposes. Its be- 
ing compact, plianti and hard, capable of receiving a good polish, 
causes it to be sought by upholsterers, turners, and carvers, its strength 

' * Tour and Residence in Switzerland, vol. i. p. 317. 
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makes it usefbl to the Joiner, and its power m resisting the action of 
water almost as well as oaky mokes it good timber for building boats. 
It is also a very good wood for fuel, and it is well adapted for making 
charcoal. — ^Mayet sur le Culture du Mitrier. 

Note T. page 87. 

In the European silk countries a great many varieties of mulbeny 
trees are distinguished, arising from difference of climate, soil, method 
of culture, and other accidental eauses. Among the wild mulberries 
there are some bearing roundish leaves resembling those of a rose — 
hence they have obtained the name of the Rose-leaved mulberry. The 
mulberry called the Kpnuua Leaf is distinguished from every other 
species by its very large leaves, some of which are frequently found 
equal in size to those of a gourd. 

The Spanish greatly resembles the wild rose mulberry, except that 
its leaves are lArger and more pointed. It is by no means delicate, 
and con resist the strongest frosts of the severest winters in cold cli- 
mates. 

The leaves of the mulberry called the Small Queen are oblonff, 
moderately large, and exceedingly smooth ; this species is of an excel- 
lent quality, and much esteemed. / 

Note U. page 87. 

Arthur Youn^ observ^ ''many noble black mulberry trees in 
Provence and Piedmont, which were never stripped, but kept ibr the 
fruit merely — the dlk being considered inferior that is produced from 
them.*' Bertezen affirms, that in Italy and France the leaves of the 
black mulberry are regarded as poison to the worms. 

Note V. page 99. 

If at this time any of the threads intended for the support of the co- 
coon should be broken, the worm will find, in the progress of its 
work, that the ball, not being properly poised, becomes unsteady, so 
that the insect is unable properly to go forward with its labors. Un- 
der these circumstances the worm pierced and altogether quits the un- 
finished cocoon, and throws out its remaining threads at random wher- 
ever it passes ; by which means the silk iis wholly lost, and the worm, 
finding no place wherein to prepare fOr its last change, dies without 
having effected it It may sometimes happen, but such a thing is of 
infrequent occurrence, that the preparatory threads before mentioned 
are broken by another worm working in the neighborhood, when the 
same unsatismctory result will be experienced.— 06s. on the Culture of 
Silk, by A. Stephenson. 

Note W. page J09. 

Mons. Marteloy of Mohtpelier, who made many experiments upon 
the rearing of silkworms, presented a memorial upon the subject to 
the French minister, in compliance with whose recommendation the 
states of Languedoc caused an experiment to be conducted pubhcly 
in the open air, in the garden belonging to the Jesuits' college at 
Montpelier. The whole was placed under the direction of Mons. 
Marteloy, who had 1200 livres assigned to him to defray the necessary 
expenses. The experiment succeeded perfectly. This was in 1764. 
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On the icdlowing year a seoftid trial was made, and 1800 livret were 
aet apart for me expenses. Owing, however, to the uniavorable 
nature of the season, this experiment failed entirely, the heavy and 
incessant runs making it impossible to keep the fooa of the worms in 
a sufficiently dry state. The rearing of silkworms in the open air was 
not a^pin attempted in that quarter ; but the partial success led to the 
adoption amon^ cultivators of a better system of ventilation, and the 
production of silk was about this time very much extended throughout 
l<anguedoc,-^06«. on the CuUure of SUk^ by A. Stephenson* 

Note X. page 120. 

It is the practice at Montauban, in Quercy, to employ shallow cir^ 
cular vidllow baskets, which are furnished with brush-wood for the 
spinning of the worms. The wood is ranged round two thirds of the 
basket, the remaining space being lefl foe putting in the worms and 
for clearing away die litter. The ends of the wood are pulled together 
ht the top, and kept in that position by tying them with packthread ; 
after which a paper cap is placed loosely over the top* the. cover being 
thought agreeable to the worms: the brush-wood rises three or four 
feet above the rim of the basket 

This is thouffbt to be an excellent contrivance, as it keeps the worms 
more cool and airy than when they are placed in arbors on a stage ; 
but it is expensive, and occupies more space than can usually be al- 
lotteq for the purpose. — Obs. on the CuUure of SUk, by A, Stephenson, 

Note Y. page 197, 

Monsieur Baum^, finding that the method usually pursued for de- 
stroying the chrysidides previous to reeling the silk, rendered it hard, 
and that the cocoons were then reeled with more diffictdty than in 
cases where no artificial heat had been employed, proposed to modify 
this by uain^ for the purpose the steam of spirit of wine, whicJi vapor, 
izes at a temperature much below that of boiling water. According 
to the testimony of this able chemist, silk thus treated proves suscep- 
tible of assuming a greater lustre than that which has been baked, 
The process used by M. Baum^ as described in. the ArumleM de ChitMe^ 
was to dispose the cocoons . within a wooden box, in a stratum six 
inches deep; upon each superficial square foot of these, half a pint of 
siHrit of wme was sprinkled from a watering-pot, so as to distribute 
t&e liquid equally over the cocoons. Another stratum ^as then form- 
ed over these, and a further quantity of s^nrit applied, and so on until 
the box was filled. This being then coverea closely up, and lefl 
during twenty-four hours, the whole became, spontaneously heated to a 
degree sufficient to vaporize the sjurit, which in that form penetrated 
the cocoons, and acted with energy sufficient to destroy the vitality of 
the chrysalides. The coooons having after this been spread out to dry, 
were then ready for being reeled. I^ium^ states, that silk thus treated, 
not only will exhibit a greater lustre, but that the proportion reeled 
will be one ninth part greater than when the h^t of an oven has been 
employed. 

Note Z. page 190. 

^The Society for the Encouragement of Arts, 41rc., after having for a 
series of years proffered rewards to stii^ulate the culture of silk in 
Englandi appeairs to be convinced of the improbability that this can 
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ever be made a profitable branch of indutftry with Uf. From time to 
time attempts were made by persons whoee means and intelligence 
fully qualified them for the undertaking, and some few reward* were 
adjudged by the society upon the production of the specified quantities 
of silk. In no case, however, did any practical good follow upon 
these attempts, and the societjr now Umits its patronage in this branch 
of the useful arts to the furtherance of silk production in the British 
colonies, and to improvements in the quality of such as is raised in 
British India. 

NoTi A A. page 134. 

Tobacco is found to be a deadly pcHson to silkworms. If a few 
grains of snuff* are suffered to fall upon one of thenit immediate signs 
of agitation and distress will be produced, and in the course of one 
minute the sufiferer will be thrown into convulsions which speedily 
end in death. Just before expiring, the insect casts from its mouth a 
watery substance ; and if any other worm should happen to be touch> 
ed by this fluid, the Uke &tal effects will ensue. — Obs. on the Culture 
qf siOh by A. STEPHENSON, Eau- 

Note B B. page 135. 

*' There is in the order of nature a certain and very surprising §BkCt ; 
when the lea'V^es of vegetables aro struck by the sun's rays, they exhale 
an immense quantity of vital air necessary to the life of anim^^lfl^ and 
which they consume by respiration. 

** These same leaves in the shade and in darkness exhale an im- 
mense quantity of mephitic or fixed air, which cannot be breathed, 
and in which animals would perish. 

*' This influence of the sun does not cease even when the leaf has 
been recently gathered ; on the contrary, in darkness, gathered leaves 
will exhale a stfll greater quantihr of mephitic air. 

** Place one ounee of fresh mulberry leaves in a wide-necked bottle 
of the size of a Paris rant, containing two pounds of liijuid ; expose 
this bottle to the sun ; about an hour afterwards, according to the in- 
tensity of the si|n, reverse the bottle and introduce a lighted taper in 
it, the ligjfit will become brighter, whiter, and^ larger, which proves 
that the vital air contained in the bottle has increased by that which 
has disengaged itself from the leaves: to demonstrate this phenomenon 
more clearly, a taper may be put in a similar bottle, that only contains 
the air that has entered into it by its being uncorked. Shortly after 
the first experiment, water will be found in the botde which contained 
the mulberry leaves; this water, evaporating from the leaves by 
means of the heat, hangs on the sides, and runs to the bottom when 
coolinff ; the leaves appear more or less withered and dry, according 
to the liquid they have lost In fmbther sitnilar bottle place an ounce 
of leaves, and cork it exactly like the fortner ; place it in obscurity, 
either in a box, or wrap it in cloths, in short, so as totally to excluoe 
light ; about two hours after open the bottle, and put either a lighted 
taper or a small bird into it; the candle will go out, and the bird will 
perish, as if they had been plunged into water, which demonstrates 
that in darkness the leaves have exhaled mephitic air, while in the 
eun they exhaled vital air." — Count Dandolo. 
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Note C C. page 143. 

Naturalists, as well as antiquarians, were formerly prone to investi- 
gations which, to the unenlightened and uninitiated, might, perhaps, 
appear bordering on the ridiculous. It would seem that, in tneir cu- 
rious computations', they rather sought to surpass the wonders related 
by some rival microscopic observer, than to adhere to the rigidness of 
mathematical calculation, or keep within the limits of rational prob- 
ability. They, inde^, became lost and bewildered in the very mi- 
nuteness of tneir subject M. Leuwenhoek has computed, that a hun- 
dred of the single threads of a full-grown spider are not equal to the 
diameter of one single hair of his beard, and consequently if the 
threads and hair be both round, ten thousand threads are not bigser 
than such a hair ! He calculates farther, that when a young spider be- 
gins to spin, four hundred of these are not larger than one which is 
of full growth, allowing which, four millions of the single fUaments 
of a young spider's web were not so big as a single hair of his beard ! 

A strange calculation — ^very probablv wrong m its data, and most 
certainly so in the conclusions aediicea. 

Note D D. page 152. 

According to Aristotle, byssus was formed from the beard of the 
pinna ; but the name appears to have been used indiscriminately by 
other writers for any material that was spun, and the quality of which 
was finer and more valuable than woollen threads. 

Note E E. page 153. 

The fourth volume of Nicholson's Journal of Natural Philosophy 
contains a memoir on the insect fly-carrier, or cassada-worm, commu- 
nicated to the American Philosophical Society, as the result of his 
own observations made in the island of St Ekimingo, by M. Baudiy 
des Lozi^res. The insect here mentioned is not itself emlowed with 
the faculty of producing fibres, and yet is so curiously made Hie 
depositary of a substance of this nature by other animate creatures, 
that an abridged account of the phenomenon inay be found inter- 
esting. 

The insect fly-carrier is, like the silkworm, produced from eggs de- 
posited by a butterfly of a whitish or light pearl color. It is &tched 
about the latter end of July, and its development is so rajud, that in 
September the worm is changed into a butterfly. It first come* forth 
decked in a robe of the most briUiant and vanegated colors, differing 
in this respect firom the silkworm, which it otherwise resembles in ex- 
ternal shape. It feeds upon the leaves of the indigo and cassada 
plants ; and as its devounng is carried forward dajr and night^with 
scarcely any intermission, the ravages which it commits are considered 
as a serious evil by the planters, whose attention has, for this reason, 
been more bestowed upon endeavors to destroy it, than upon consid- 
ering in what manner to derive any advantage from its existence. 

In the month of August the worm undergoes one of its changes, and 
putting off the beauteous covering wherein it first exhibited itself, ap- 
pears of only one color — a sea-green — reflecting all the shades of that 
color, " according to the different undulations of the animal, and the 
different accidents of light" This metamorphosis is the signal of at- 
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tadi ifom a tpedet of the ichneamon fly. — a very small insect, nvhidc 
has obtained ih^ name through the benefit it renders to man in the 
deatmction of varioos hurtflil insects, and in which respect it is ner- 
haps equally serviceable with the quadruped whose name it has tnna 
been made to bear, and which demolishes the jOung of more formi- 
daMe though less numerous reptiles, l^hese flies assail the casaada- 
worra in such swarms, that it is aflirroed there is not one spot cm Its 
back and sides left visibly uncovered by thmn. Proceeding immedi- 
ately to drive the stings wherewith they are armed through the alda 
of the worm, the flies depont their eggs in the bottoms of the wounds 
they inflict During this painfid operation, the cassada-worm ezbibita 
all the >>i|f;ns of intense suffering, struggling and writhing, and using 
every efi&rt to shake c^ its cruel tormentors. 

So soon as the flies have accomplished their object in safely de- 
positing ^ir eggs* thev disappear ; the worm seems exhausted wirli 
Its iNPevious e^rts. and remains for about an hour in a stnte of leth- 
argy, fipom which, however, it then awakes, to feed with renewed 
avidity. 

In about fourteen days af\er having thus been made the an willing 
depositary of these eggs, and during Vvhich time the worm increases 
daily in size, it is seen to be completely covered with a Uving robe of 
animalculsD, having a deep brown color, so that no more than the top 
of its head can be perceived. If the operatiotis of these newly- 
hatched worms are then carefully examined, it will be seen that eaco, 
raiiiing itself upon its hinder extremity, swings its bead and body to 
and fro in every direction, and forms for itself an almost imperceptibly 
small egg>«haped cocoon, remaining, like the silkworm, in the interior 
of the mlU ; making thuS) as- it were, its^own winding-sheet, and seem- 
ing^bom but to die> 

These milhOns upon millionB Of cocoons, as they are described by 
M. des Lozi^res, the formation of which has not occupied a greater 
space of time than two hours, are placed so closely together that they 
form a white robe, in which the msect fly-carrier appears elegantly 
clothed. During this process of decoration the worm remains in i 
state of torpidity ; but no sooner is the robe fully completed, than the 
wearer ^eks to disencumber itself of its guests, and, af>er ftffbtta of 
some duration, and which appear ^at)y to exhaust its frame, suc» 
ceeds in the endeavor. Its appetite is now gone ; it speedily passes to 
the state of a chrysalis 4 then becomes a butteifly; and, after givinff 
birth to many hundred eggs, appears thus to have fulfilled the end of 
its bring, and dies. 

When about eight days have elapsed from the first formation of thft 
minute cocoons by the larvae, ichneumon flies issue from these, leaving 
the flisTous substance pure, benotifully fine, and of a dazzling white* 
ness. This, without any previous preparation, may be immediately 
carded and spun. According to the opinion expressed by M. den 
Lozi^res, it is greatly superior in evefy respect to vegetable cotton, 
vyhile in some pM>ticulars it is even preferable to the produce of the 
silkworm ; requiring less of time and trouble for its pitxluctioii, and 
bein^ greatly more abundant in its produce. 

It 18 now, however, nearly forty years since the observations of M. 
des Lozieres were given to the world, and no attempts have been 
made to realize the advantages wliich he pioniu»ed from the pursuit. 
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Note FF. page 180. • 

l%e saperior fineness of some Thdian muslins, gnd their quality of 
retaining* longer than European labrics, an appearance of excellence, i 

lu0 occasioned a belief that the cotton wool of whichthey are woven . < 

Is superior to any known elsewfaerei this, however, is so far from be- 
ing tbe fact, that no cottcm is to be found in India which at all equals 
in quality the better kinds {nroduced in the United States of America. 
The excellence of India muslins must be wholly ascribed to the skil- 
liilness and piUience of the workmen, as shown in the difierent pro- 
cesses of spinning and weaving.' Their yam is spun upon the distafl^ 
and it is owine to the dexterous, use of the finder and thumb, in form- 
ing the thread, and to the moisture which it thus imtabes, that its 
fibres are more perfectly incorporated than they can be throu^ the 
employment of any mechanical substitutes. The weaving art is pur- 
sued to such an extent throughout the peninsula, that, according to 
Mr. Orme (Historical Fragments of ike Mogtd Empire)^ ** it is difficult, 
when not near the high road,, or a princir«l town, to find a village in 
which every man, woman, and child, is not employed in makmg a 
piece of cloth." Among the multitudes thus tramed from childhood 
to the pursuit of a simple occupation, it would be surprising if some 
individuals did not attain the capability of producin|^ superior fabrics. 
The very fine muslins, which tnus attest the proficiency of some of 
the Indians, and which have been poetically described as «* webs of 
woven wind," are, however, viewed as curiosities even in the country 
of their production, and. are made only in small quantities; so that their 
use is limited, almost exclusively,! to the princes of the land* 

NoTX GO. page 206. 

It sometimes happens that various branches of occupafion in the silk 
manufacture are carried on under the same roof, by dififerent mem- 
bers of the nunne ftmilv. It once occurred to the author of this 
treatise, in the course of nis Visits among* the operative Weavers in the 
district of Spitalfields, to visit a family consisting of a man, his wife, 
and ten children, all^f whom, with the exception of the two youngest 
girls, were engaged in useful employments connected with the silk 
manufacture. 

The father, assisted by one of his sons, was occupied tnth a machine, 
such as is mentioned m page 213, punching card slips from figures 
which another son, a fine mtelligent lad about thirteen years of age, 
was ** reading on." Two other lads, somewhat older, were in another 
Apartment, casting, drawing, punching, and attaching to cords the 
leaden plummets or lingos', wlojch form parf of the harness for a Jac- 
quard loom. The momer was engaged in warping silk, with a ma- 
chine similar to that described by^. 7. page 155. One of the daugh- 
ters was similarly employed at another machine, and three other girla 
-were in Uiree separate looms, weavine figured silks, one by the aid 
of the mechanical draw-boy, described at page 190, the others with 
Jacquard machines. 

An air of order and cheerfulness prevailed throughout this busy 
establishment that was truly gratifying ; and, with the exception of 
the plummet-drawers, all were clean and neatly clad. The particular 
oceupatioii wherein each was engaged, was explained most readily, 
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and with a degree of genuine politenen, which proved, that amid the 
haraMing caret attendant upon daiUr toils of no ordinary degree, these 
parents had not been unmindful of their duty, as regarded the colti- 
vation c^ their chlBren's minds and hearts. 

Note HH. page 248. 

Afaterial substances have generally been divided into two classee, 
electrics and non*electrics ; which distinction, if taken stricdy, is not 
correct: there is no positive line of demarcation between the two. 
There is not any electric or non-conducting substance that is a perfect 
insulator; neither ii &ere anv non-electnc or conducting substance 
that cannot, by fiiction, be made capable of ejdiibiting electrical phe- 
nomena. 
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Addison, 236. 

Alexander the Great, brought 
wrought silks from Persia, 17. 

Allen, Mrs., of Wandsworth, 141. 

Amasis, kins, 194. 

Anderson, Dr. James, introduces 
mulbeiTv trees at Madras ; pro- 
cures siUcwtmns* eggs from Ben- 
gal ; his success, 4lTHis account 
of the evolutions of the silk- 
-wonA, 101. 

Anglicans gutts, 145. 

Antonius, jfvforcus, the emperor, 
sends ambassadors to Chiim, J9. 

Antwerp, great . trade existing in 
ailk at; city of, 31. Taken by 
the duke of Parma, governor of 
the Spanish Netherlands, 32. 

Appleton, John, Esq., a patent 
g^ranted to, for producing raw 
silk of the growth of England, 
37. 

Arbors formed of twigs, for spin- 
ning, 120. 

Ardecne, white silk produced in ; 
purchased by the manu&oturers 
of Normandy, 164. 

Aristotle, preceptor of Alexander 
the Great, his account of the 
silkworm, 17. Hir description 
of the {unna, 151. 

Asia, the number of broods of silk- 
worms annually reared in, 91. 

Aston, Walter, a grant made to 
him of the custody of the gar- 
den, mulberry trees, and silk- 

* worms, near St James's, in Mid- 
dlesex, 37. 

Augustus, silk little known in Eu- 
rope previous to the reign of, 18. 

Aurelian, ^mperor, 19. 



Bacon, lord, 56. 

Baichu, a rebel» makes himself 



master of most part of the Chi- 
nese empire; massacres all the 
inhabitants of the port of Caniii, 
the resort of foreign merchants, 
24. 

Banks, Sir Joseph, 4L 

Barham, Mr. Henry, publishes an 
essay on the silkworm, 38. 

Basle, the manufacture of ribands 
beoomes very considerate in, 54. 

Bauiy^, M., his maimer of bleach- 
ing silk, 243. 

Bellardi, Dr. Lodovido, of Turin* 
experiment t>f, 137. 

Bengal, a quantity of raw silk im- 
ported into England from ; (jual- 
ity of, consideied verv inferior to 
that produced in Itafy and Tur- 
key, 67. Improvement in the 
quality o^ 68. Country wound 
and mature, ib. - 

Berne, silk for umbrellas manufto- 
tured in, 54. 

Bertezen, Mr. Salvator, a gold 
medal adjudged to liim by the 
Society of Arts, 129. 

Blanchaid, Mons., experiment of^ 
134. 

Bologna; the only city of Itidy that 
possessed proper throwing mills. 

Bombazine, manufacture o^ con- 
fined to the city of Norwich, 241. 

Bombykia, stuff produced from the 
silkworm, 16. 

Bombyx, the silkworm, 16. 

Bon, Mons., collects a Quantity of 
spiders' bags, from which a Rind 
of sil^ is made, said to be not 
inferior to that made from the 
bombjrx, 143. Great compara- 
tive advantages adduced by him 
of his sjHder establishment, 144. 

Bonoeil, Mr. John, a work by, on 
the management of the silk* 
worm, 37. 
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BouiUorit Godfrey de, 99. 

BoiugeoiB, Mons., observations of, 
on engrafting, 90. 

Briance, silk ol, 164. 

Britirii dominions, another attempt 
made to produce silk in the ; a 
company mcorporated under the 
title of ** British, Irish, and Co- 
lonial Silk Company," 44. 

Brocade, gold and silver, metallic 
threads used in the making of, 
2^ GUt copper wire used in 
the spinning at Nuremberg, ib. 
Gilt and silver slips of paper used 
bv tHe Chinese, id. 

Bunemach, Mr., a London mer- 
chant, brought from the conti- 
nent of Corope silk throwsters, 
dyers, and broad weavers, 56^ 

c. * 

Canfi], port oC beoomet the resort 
c^ ioreiflm merchants, 24. 

Carotina, South, silkworms reared 
in.3a 

Card-slips perfi»ated,jdifierent pat- 
terns made by; advantues aris- 
ing to the owner, 20^ The 
same set made to answer two 
distinct patterns^ 207. 

Cartwright, Rev. Edmund. D. D.» 
invention of the power^oom by; 
obtains a weaving^ patent ; erects 
a weaviag-min at Doncastar; 
obtains three other i)atents; 
compelled to a,bandon his man- 
u&ctory, 218. A sum of money 
voted by paduimentaira compen- 
sation for his loss and dI8appoin^ 
ment, 219. 

Castracani, Castruccio, 233. 

Caterpillar, tiie first state of the 
silkworm, 95. 

Catherine, empress of Russia, 41. 

Chazal, Mons., distributes silk- 
worms to many of the colonists 
in the Isle of France ; claims the 

Kremium which was promised 
y the Society of Arts nr the 
growth of silk ia the British 
colonies; obtains a large gold 
medal, 43. Number oI* genera- 
tions of worms annually obtain- 
ed by, in the Isle of France,- 92. 
Chariemagne, emperor, sends two 



silken vests to OBk king of Misr- 
cia, 24. 

Charlfs I. of England, issues a pro- 
clamation as to the manner and 
ingredients to be used for dyeing 
silk, 56. 

Chartron, MM-, pdre et-fils, silk 
establishment of, 176. 

Che-kiang, 27. 

China, enjoyed the use of nlk an- 
tenor to its introductioii else- 
where; the labors of the silk- 
worm known in, 15. EnoixDous 
quantity of silk in ; <diDiate ot 
congemal to the silkworm ; prov- 
inces of, fertile with malberry 
trees ; called by the aocieiits tke 
Kingdom of Suk, 96. Possesses 
all the necessaries and oomfbrte, 
and even the luxuries, of life, 
27. Silk ofj remarkable fer its 
brilliant whiteness, 68. Niuober 
of crops fd silk obtained in the 
year in, 91. 

Chlorine gas, fumigation wkh,135. 

Chloride of lime, 135. 

Ohappe, 245. 

Chosroes king of Persia, bis recep- 
tion of the Turkish amba»ador, 
23. 

Chofiuettes, 12a 

Christians, the expulsion of, fioin 
Syria, 29. 

Chrysalides, destructicm of) in Chi- 
na, 111. Method of destroying 
the vitality of, by the solar rays; 
in ovens ; by steam heat, 125. 

Chrysalis, second state of the silk^ 
wonn, 101. Time of its appearing 
as a inoth^l03. 

Cocoons, 15. Silkworm pods, 28. 
System lately adopted in India 
forgiving the necessary degree 
of heat to, while being wouiui, 
by mecuis of steam, 69. The 
manner or reeling the silk oS^ 
100. Double, fermed by the 
worm not having sufficient 
space; method of gathering, 124. 
Selecting for bre^, ib. Quan- 
tity selected for breed; method 
of preserving; necessitir of se- 
parating damaged from others 
with wnjch they are in contact, 
127. Good;^mted; calcined; 
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vxaaRt, 126. Relative value of ; 
proportion of pure silk in ; per^ 
n>rated,129. iroportional weight 
of eggiBt and of mulberry leaves, 

130. Quantity of reeled silk 
that can be obtained from each, 
ib. Regulation of temperature 
necessary for producm^ the 
moths from ; weight and size of, 

131. Necessity of classing the 
different kinds oi^ 155. Coloiing 
matter of, 24a 

Cooonieres, 127. 

Coc(dons require the greatest care 
in reehns, 154. 

Colbert, Mons., minister of Louis 
XIV. of France, gives mulberry 
trees fbom the rojml nurseries; 
causes them to be removed and 
planted at the expensie of gov- 
ernment, 35. 

Constantinople, silkworms un- 

. known in, until the middleof the 
nxth century, 17. Silkworms 
introduced into, 21. 

Cordova, 30. 

Cotton-plant, cultivation of, in 
Georgia, 39. 

Coventry, riband-weavers of, peti- 
tion the legislature, 69. The 
principal seat of the riband man- 
ufacture of England, 190. 

Coge, Mademoiselle, of Epinal, 
used with success the leaves of 
the scorzonera for the nourish- 
ment of the silkworm, 140. 

Crape, the manner in which it is 
muade, 240. 

Crevel^ in Fkiissia, manu&ctories 
of ribands and broad velvets 
taUished in, 54. 



• D. 

Damask silk, the early introduction 
of it into England; principally 
confined to the use of the high- 
born; used for garments and or- 
namental furniture, 237. Qriginr 
ally brought fiom Damascus, ib. 
The mode io which it is manu- 
factured, 23a 

Damasquitte, a modification of 
brocade, invented l^ the Vene- 
tians,- 233. 

DandoUdres, establishments formed 



in Lombardy according to the 
recommendation of count Dan- 
dolo, 133. 

Dandolo, Count, his opinion as to 
obtaining more than one crop of 
silk in the year, 92. His account 
of the various changes of the 
silkworm, 101. Recommends 
the use of stoves for heating the 
apartments in which eggs are 
hatched, 115. His mode of 
treating the silkworm set forth 
in his writings, 133. 

Diggs, Mr. Edward, 37. 

Draw-boy, a description of, 198. 
Manner of working it, ib. Va- 
rious improvements of, 200. 

Draw-loom, 197. 

Ducapes, a kind of silk, 239. 

Duff; Mr., 200. 

Du Halde, his account of the Chi- 
nese manner of praning and 
placing their mulberry trees, 90. 

Dupin, Baron Charles, his re- 
searches into all subjects con- 
nected with commercial ques- 
ti(ms,83r 



E. 

Eggs of t|ie siUtworm, brought by 
^o Pefsian missionaries fiom 
China; hatched by the warmth 
of manure, 21. A description 
of; the number oj^ produced by 
the female moth, 105. Chinese 
made of delaying the hatching 
o^ 109. The proper choice oi 
the first care of the cultivator, 
114. How to choose them, ib. 

'Eg3rpt, the government o^ imposes 
heavy duties on the transit of 
mercnandise, 29. 

Elasbaan, king of Axuma, 20. 

Elizabeth, queen of England, pre- 
sented l^ Mn, Montague, her 
silkwoman, with a pair of knit 
silk stockings, 32. 

England, imports a vast quantity 
of raw and wrought silk fipom 
China, 47. Silks manufoctured 
in, not inferior in quality to 
those of France, 83. Recent 
attempt to rear silkworms in, 140; 

Eperic, Abb^, the, of Carpentras.- 
experiment of^ 134. 

A 2 
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EwiipiMBM,gioTemorofthyHom- 
eriMs in Arabia Felix, 20. 



F. 

Faiqnbar, Sir Robertp aj^Mtoted 
goyeroor of the Maniitiut ; pro- 
omeeMlkwortBe' eggs from Ben- 
gal, 48. 

Fefdinaad V., conqnen Grenada; 

' finds niunerovM eetaUiahmentt 
for the production of silk, 30. 

Filature, a description of the build- 
ing designed for, 154. 

Florence, silk maau&cture exteo- 
sively followed at, 28. 

France, first introduction of the 
silk manufocture there, 26. De- 
rives considerable wealth from 
prosecntinff file silk trade with 
England, 9a The growth of 
silk confined exclusively to the 
southern provinces, 4*7. Pro- 
hibits the exportation of mvf 
silk, 51. Commercial trea^^ 
with England, 60. Comparative 
statement of cost of manufiuiteire 
there and in England, 81. Low 
wages paid to silk fiupowsteis 
for labor, 176. 

Fronds I. of France, the nianufi^ 
ture of silk took root in France 
during his re»n, 26. 

Franklin, Dr., 1^ 

Frederick WiHiam, grand elector 
of Brandenberg, 42. 

Friuli, a large species of silkworm 
to be found in ; produce yielded 
bythem»10& 

G. 

Gauze, supposed first to have been 
made in Gaza, a city of Pales- 
tine, from which it derives its 
name, 229. Principally carried 
on at Paisley ; mode of weaving 
described, io. Difficulty attono- 
ing it; superiority of French 
gauze, 231.. 

Genoa, 31. 

Geoigia, silkwoims reared m, 38. 
The production of silk disoon- 
tinuea in, 39. 

Greece, the emperors ofl no longer 
oUiged to have recourse to ^r- 
sia tor silk, 23. 



Gresham, Sir Tfioniat, presents 
Edwaid VI. with a pair of long 
Spanish silk stockings, 32. 

Grimshaw, Robert, mA sons, of 
Manchester, erect a weaving 
fiictory ; enter into an agreement 
with Dr. Cartwrigfat to use his 
patent, 219. Their fuitory de- 
strtnred by fire, ib. 

GrosHie-naiNes, a kind of silk, 2391 

Gros^les-indes, peculiarity of strac- 
ture,240. 

Guicciardini, his account of the 
trade of Antwerp, 31. 

H. 

Hasselquist, Dr., observes the 
habits of the pinna, 151. 

Hatehing, 95. Method of, in China, 
described, 109. Method pursued 
m Italy. 114 

Heintz, "Baron, Prussian minister 
of sfeito, cultivates the mulberry 
tree, and produces silk upon las 
estate, 42. 

Helio^balus habits himself wholly 
in silk; this is i^ecprded as an 
act of wanton prodwality, 19. 

Henry V. of England, nis mvasioa 
of France, 29. 

Henry VIII. of England, occasiof* 
ally obtained silk stockiqgs from 
Spain, 32. 

Henry IV. of France, enooura^ 
file rilk manu&cture, and incites 
the Parisians to establish silk 
manu&ctories ; grants letton 
patent, oonforring on success and 
perseverance the titles of no- 
bility, 34. EstaUishes nuiseries 
of mulberry trees^ 35. 

Herodotus speaks c^ figure-weav- 
ing, 194. 

Hoang-tee, 15. 

How^, his history of the world, 
31. 

Huffhes, a silk-weaver, improves 
the draw-boy, 200. His improve- 
ment in card-slips for the Jao- 
quaid machine, 207. 

I. 

India, East^ Company, esteblish- 
ments for producing raw and 
wrought silk in the tenitonea 
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of» 40. Difierent qualities pro- 
duced in different districts, 68. 
The kind of building employed 
in India for rearing silkworms, 
111. 

Ireland, an endeavor made to rear 
sUkworms in, 44. This attempt 
abandoned, and why, 45. 

Iflidorus, bishop of Hispalis, in 
Spain, his ignorance of the silk- 
worm, and misrepresentations 
ocmceming the manufacture of 
nlk.ia 

Isnard on the culture of silk ; his 
authority lonff considered un- 
questionable, 113. 

J. 

Jaoauard, M., a practical weaver 
'Ot Lyons, the inventor of the 
Jacquard loom, 201. 

Jaeauard loom, the, a description 
o£202. Alteration and improve- 
ment of, noticed and rei^urded 
by the Society of Arts, 20a An- 
other alteration and improve- 
ment of; 209. Obstacles to its 
orkinal introduction into Lyons, 

James L of England, repeals the 
statute forbiiming the English 
citizens to wear sUk, 31. En- 
deavors to introdttce the rearing 
of silkworms in EIngland, 35. 
And into his American colonies, 
36. 

Jennings, Mr., his improvements of 
the Jacquard machine, 209. 

Jones, an engine maker, improves 
the draw-boy, 200. 

Justinian, Emperor, 15. Sends em^ 
bassies to Elasbaan, kin||^ of 
Axuma and EsimipheUs ; iqyures 
the silk trade by heavy duties, 
20. Takes the manufacture of 
lilk into his own hands, 22. 

K. 

Eeyslar, his account (rf'the estima- 
tion in which Englidi silk stock- 
ings were hekl at Naples, m 1730, 



Kos, the island of, silk manufac- 
tured in, at an early period, 16. 



Lea, Rev. William, of St John's 
college, Cambridge, inventor of 
the stocking frame, 33. Goes to 
France by the invitation of 
Henry IV., accompanied by sev- 
eral journeymen ; establishes his 
looms at Rouen; abandons his 
establishments ; dies in Paris, ib. 

Lemery, his commentary on 
Pomet's work, 114. Asserts that 
silkworms have a medicinal vir- 
tue, 247. 

Levantine, a kind of silk, 240. 

Linnaeus enumerates seven distinct 
species of the mulberry tree, 86. 

Locke notices the use of damask as 
an unwarrantable luxury, 238. 

Lombe, Mr., of Derby, erects a 
stupendous throwing mill on tho 
river Derwent, at Derby, 61. 

London, the nursery of tne infant 
branches of the silk manufac- 
ture, 73. A silk manufacturer 
o^ a comparative atatement of 
the cost of grosHle-naples at Ly- 
ons and in London, drawn up 
by, 81. 

Loom,' the ample, used in weaving 
plain silks, aescribed, 180. Mode 
of its action, 181. Mounting the 
loom described, 184. 

Loom engine, Dutch, a description' 
of, 189. Chiefly used in Cov- 
. entry, 190. 

Louis XI. said to have first intro- 
duced silk into France, 30. 

Lucca, brocades manufactured in, 
23a 

Lustres, 241. 

Lyons, the greatest silk manufac- 
turing city of France, 47. Low 
rate of wages paid far labor in, 
176. 

M. 

MachiaveU his Memoirs of Cas- 
truccio CaBtracani, 233. 

Malpighius, his *' Anatomy of the 
Silkworm," 101. 

Malta, the island of, an establish- 
ment for the produce of silk in ; 
attended with success, 44. 

Maniak» a^ogdiaa prince, sent as 
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ambaasador to the king of Persia, 

sa 

Maroeilinus Ammiamit, hif de- 
scription of Uie Seres, 16. 

Mamret, daughter of Henry III. 
oT Englmd, marriage of^ with 
Alexander III. of Scotland; 
Bnghsh knights appeared at the 
nuptials in onntises of silkt 86. 

Mary, queen of Ekigland, makes a 
law prohibiting the middle clas- 
ses of English citizens fiom 
wearing silk, 31. 

Mayet, his work on the culture of 
suk in the Prussian dominions, 
42. His remarks on the mulberry 
tree, 8a 

Mei^tic air, prejudicial to silk- 
worms, 133. 

Meseray relates attempts jnade to 
breed silkworms in and near 
Paris, 34. 

Milan, trade of| with Antwerp, 31. 

Mills, throwing, constructed and 
worked in several cities of Italy, 
88. Introduced in England, 61. 
Description of machinery, 166i 
Improved construction of those 
recently erected in the neighbor- 
hood of London, 175. Great 
improvements of, in En|[land, not 
adopted in other countries, 176. 

Modena, silkworms reared in, yield 
a revenue to the state ; its silk 
once esteemed the beet in Lom- 
baid7,8a 

Monteith, Mr., of PoUockshaw, 
near Glasgow, erects the first 
power-lo(Mn that was applied to 
the weaving of cotton &bncs, 
819. 

Montpelier drops, prepared fiom 
spider silk, 145. 

Moth, a description of the coming 
forth of the; manner of its ex- 
trication, 104. The time it is- 
sues from its concealment, 131. 

Moulting of silkworms described, 
07. 

Mulberry trees, destruction of, in 
China, 84. Cultivation of, in 
France, first confined to Pro- 
vence, 35. Cultivation of, in 
Dauphin^ Languedoc, Vivarais; 
hyoiwom, Gasoony, and Sain^ 



onge, ib. A considerable num- 
ber of white mulberry trees 
planted in America, 40. Growth 
of, in Malta, greater than hi 
Itidy; growth of in St Helena, 
45. On the culture of; dififeront 
species o^ described, 86. White 
mulberry planted in Europe; 
came origmally from China ; 
tinctoria mulberry not used for 
the nourishment of the silkworm, 
ib. Soil and situation most fa- 
vorable for, 88. Maimer of 
raising it from layers, from seed, 
from cuttings, 89. Chinese man- 
ner of pruning and placing, 90. 
Ingrafting the surest methml of 
obtaining nutritious leaves from, 
ib. Nutritive qualities of; 9^ 
The manner of preserving the 
leaves ; the quantity wliich may 
be taken from one tree in each 
year, 93. This tree sacred to 
the silkworm, 94. 

Muscle, the, called the caterpillar 
of the sea, 147. The power it 
possesses o€ contmuaily pro- 
ducing new threads, 148. iSlk 
produced from, 149. 

Murcia, silk manu&cturers thereu 
30. 

N. 

Nan-kin, in China, its inexhaustible 
al^undance of silk, 87. 

Nantes, the edict of the revocatimi 
of,58L Some of the consequences 
of that measure, ib. 

Naples, its trade with Antwerp, 31. 

Neumann, his chemical examina- 
tion of silk, 846. 

Nollet, Mons., his account of the 
culture of dlk in Tuscany, 91. 

Norwich, celebrated for its maau- 
iaoture of shawls, 848. 

• a 

Oppianus, the Greek poet, descrip- 
tion of the pinna by, 151. 

(^ganzine, its principal use, 166. 

Or|;anzining, expense of; in France ; 
m I/mdon ; waste in the process 
of making it, 177. 

Ortdengi, an Italian gentleman, 
sent to Georgia to instruct the 
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colonists m the Italian mode of 
producing silk, 38. 

P. 



Famphila converts the sillvs of the 

Seres into transparent gauze, 16. 

Paris, mulberry trees planted near, 

34. 
Park, Chelsea, planted with mul- 
berry trees, 37. 
Parliament, an act of, passed in 
11(65, prohibiting the importation 
of various descriptions of foreign 
silk goods into England, 64. 
Peter me Great, of Russia, causes 
mulberry trees to be planted and 
cultivated in his dominions, 41. 
Persia, for centuries the channel of 
communication between Rome 
and China ; its monopoly of the 
silk trade with India ana China, | 
19t Furnishes silks to the in- 
habitants of Constantinople, 20. 
. Two monks sent to China from ; 
they discover the labors of the 
silkworm, 21. Unite with the 
Chinese against the Turks, 23. 
/ersian, a very slight description 

of silk, 239. 
Piedmont, regulations and restric- 
tions in, for procuring regularity 
in size, ana unifonmty in the 
working of machines employed 
for reeling silk, 163. Govern- 
ment of, the oppessiveness and 
impolicy of, 164. 
Pinna, a description of, called the 
silkworm of the sea, 147. Spin- 
ning organ of, 148. Manner of 
forming its threads difierent from 
land insects, 149. "Its cancer 
friend," made the subject of 
poetry, 150. The nature of their 
alliahce ; these fish found on the 
coast of Provence and Italy, and 
in the Indian Ocean, ib. Manner 
of , taking it; the threads of, 
known to the ancients, 152. 
Pinnotores, a small species of crab, 

15^. 
Pliny asserts the silkworm to be a 
native of Kos, 16. His account 
of the silkworm, 18. His de- 
scription of the pinna, 151. 



Polo, Marco, his account of Osm- 
balu, the royal city of Persia, 26. 

Poraier, Mans., a treatise written 
by him on engrafting, 91. 

Pope, mention made by him of 
brocade, 236. 

Poplins, the best quality of, manu- 
'factured in Dublin, 242. 

Pomet, chief druggist to Louis le 
Grand, 113. 

Power-loom, 216. Constructed by 
Mr. Austin of Glas^w, a model 
of which is placed m the repos- 
itory of the Society of Arts ; a 
description of, 220. Mode of ita 
action, ib. Hand powerrlooms, 
223. Mr. Sadler's mvention, ib. 
Reasons a^inst lite use of power- 
looms in silk weaving, 224. 

Pullein, his directions for saving 
and preparing the seed of the 
mulberry tree, 88. An experi- 
ment by him, 94. 



R. 

Reaumur, M., the celebrated natu- 
ralist, 142. Appointed l^ the 
Royal Academy of Sciences at 
Paris, to inquire into the merits 
of silk produced by spiders ; the 
• result of his investigation,' 145. 
His observations on muscles, '148. 

Reel, a description of the, 155. 

Reeling descnbed, 154. Establish- 
ments in France for the purpose, 
inferior to those of Italy, 163. 

Rhodes, Miss, of Yorkshire, 131. 
Her experiment of feeding silk- 
worms on lettuce leaves, 139. 

llibands, plain, manner of weaving, 
189. Great improvement in, 191. 
Equal to the finest description of 
foreign make, ib. 

Richards, an ingenious silk weaver, 
improves the draw-boy, 200. • 

Roger I. king of Sicily, leads into 
captivity a considerable number 
of Greek silk weavers, whom he 
settled in Palermo, 25. 

Romans, supply most other parts 
of Europe with silk ; possess the 
breed of silkworms, which had 
been transferred 600 years be* 
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fore ftom tfat mnotest partof the 

Rome, the high price of «ilk in, 19. 

Rosier, Mont., experiments, of, 122. 
Recommends the use of metallic 
oonductora in silkworms' apart- 
ments, 123. 

Russia, establishments in, for man- 
ufiM^turing silk of native produc- 
tion, 42. 

S. 

Sanuto, Marino, a Venetian, pub- 
lishes a work entitled ** Secrets 
of the Faithful," 2d. 

Sardinia, kin£ of! prohibits the ex- 
portation of raw silk, 62. 

Sarsnet, description of, 239. 

Satin, Uie manner in which it is 
made, 239. 

Sauvagues, Bossier de, his experi- 
ments as to the de^^ree of neat 
which the silkworm can bear, 
102L 

Schaflfhausen, silk manu&ctured 
in, &i. 

Scuttlefish a deadly fi>e of the 
pinna, 150. 

Se, the name lor silk in the Chi- 
nese language, 15. 

See-ling-shee, consort of Hoans- 
tee, her observations on the silk 
produced by the worm, 15. 

Seres, the designation given by the 
Greeks and Romans to the in- 
habitants of Sereinda, 15. 

Serica identical with Sereinda, 15. 

Sereinda, part of India lying be- 
yond the Ganges, 15. 

Sericum, or silk, various accounts 

fiven by several writers as to 
ow it is produced, 18. ApfMro- 
priated in Rome wholly to wo- 
men of rank, ib. 

Shuttle, a description of, 185. 

Shuttle-box described, 195. 

Sicily, island of, quantity of silk ex- 
ported annually from, 52. 

Singles, the most simple process in 
suk throwing, 166. . 

Smuggling, impossible to be pre- 
vented, 77. Moral evils attend- 
ing it, 78. 

Sogdiana wish to supply Persia 
with silk, 23. 

Solomon's temple, no mention] 



made of silk in the embelliah' 
ment of, 17. 

Souflons, imperfect cocoons, 128. 

Spain, its progress in the manufac- 
ture of silk, 30. 

Spitalfields, a number of French 
emigrants settle in, 58. 

Spinmns of silkworms, prepara- 
tions for, 111. 

Spiders, manner of fwoducing their 
webs; the power they possese 
of producing threads or different 
decrees of tenui^, 142. Bags^ 
143;^ Small produce of auk 
fh>m, 146. 

Staunton, ISr Geoi^, his acconnt 
of the silk manumcture in China, 
46. 

St George, the military order o^ 
the first riband that was attached 
to the decoration of^ mannfitc- 
tured from the (utxluce of the 
Achtouba colony in Russia, 43. 

St Helena, island of) silkworms' 
eggs sent to, 45. 

Stockholm Journal gives an ac- 
count of the growth of silk in 
Sweden, 43. 

Stove-rooms, use of, 115. Temper- 
ature of, ib. 

St Pierre, Louis de, brings to per- 
fection the art of making virme, 
and the production of silk at 
New Boraeaux in Carolixui ; no- 
ticed by the Societjr of Arts; 
presented by them with their 
gold medal, and a premium of 

Silk, time of its earliest use un- 
known ; first adopted in the East, 
14. Extensive manufacture o^ 
in Persia, Tyre, and Berytus, Id. 
Wrought silk brought from Per- 
sia by Alexander the Great, 17. 
Little known in Europe before 
the reign of Augustus; highly 
prized bythe Romans, 18. Heavy 
duties laid on by the emperor 
Justinian ; rises m price in Con- 
stantinople, 20. Trade in, de- 
stroyed Oy Baichu, 24 Adopted 
in England shortly afler Uie con- 
quest; successful establishment 
of, in Sicily, 26. First introduced 
into France by Louis XI. ; nu* 



DWKNii eatabliihinciltj Ibr Hie 
piudaclioa ol, in Granada. 30. 
Improvemeni of. in England, 31. 
Becomes of n&iioiial imponance, 
32. A veiy KeDsnt manulkGIl-'-' 
in Fnmca, 34. An act poai 
fyr encouragiag the growUi 
coloDJal, 38. An ariempl la pro- 
diiceBiiiEinEag1aad,44. GrawUi 
oC in Sweden, 43. The^reEiieBt 
guuiiity of, produced in Man- 
kin, 46. Gronlb of, confined lo 
Ihe aouthem provinces ofFrance; 
amount o(. imported in!" "*""" 
land from Ctiina, 47. I 
tioD of the eiponalion o , 
France, 51. Raw silk imported 
through France from Italy ini- 
England, ib. LufitririgB aiii 
alamodea brought to great pel 
' feCtion fn Iilnirlanci : var^nn 



Daties cliarceable i 
pomuion of, 84, 
brooda obtained in 



Iter of preparing, 143. Italian 

thrown, lugh protecting duty or 
Ihe importation of; reduction of 



SiHtworm. the labon of. wholly 
confined to the Chineae. onlil the 
reign of the empeior Justinian, 
15. Pliny-f account of; Arisio. 
lie's account of. la Introduced 
into Conslantinople by two Per- 
aian nvmks, SI. Fed with the 
leaves of the wild mulberry 
tree, ib. Successfully reared, 
in diftrenl parts of Greece, S3. 
ValuaU* breed of, alone pea- 



aeesed by the Romans, in 

at the Tuileties, Foniainel 
sind the csalle of Madrii 
Attempts made in Engla 
breed ; became a subject i 
lerest in Virginia. 36. In . 
Eia and South Carolina 
ceeeafiilly a 



Livoniaj an a 



Reared in England 









ed in Asia, in the Isle of Fi 
and in Tuscany, 91. lis 
desire of locomotion, 96. . 
scription o^ a^r moultinf 
Spinning, a description ol 
C^unt Dandolo's account c 
various changes of, 101. 8u 



Mode of rearing, 

109. Situatioi 
number of n 
necessity of preventing d 

110. Cleanliueas nec«Msr 
the rearing ofj 111. Spec 
lotted to, ib Building empl 
in India for the reaiing o 
Mode of rearing in Eui 
great degree of csrefiilnes 
quired in the rearing at, 
Abeurdiliea fotmerly. beli 

veying to a conaideiable disn 
116. Necessity of dasaini 
cording to their ages, 117. B 
lalion of temperature in 
apertmenn of, nhile fbn 
their cocoons ; will nol ipin 
cold atmosphere, 331. ESei 
iwise on; electric induenc 
121, 132. Labor inquired il 
raariitg ofi 131, Diseases oC 
light noi injurious to, I3S. 
scnplioD ot apaillinenl* aDi 
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INDEX. 



to iStiem in cottages; ill effects 
which arise to their attendants, 
136. Attempts made to substi- 
tute other food fur mulberry 
leaves, 137. 

Sub^erieum, a mixture of silk 
with other fibres, worn in Rome, 
19. 

Swayne, Rev. Mr., his apparatus 
for, during their caterpillar state, 
117. His experiment as to the 
relative merits of different kinds 
of nourishment for silkworms, 
13a 

Sweden, an attempt jaaAe to rear 
silkworms in, 43^ 

Swinburne, travels in Calabria, 87. 

Switzerland, rapid {>r(^ress of the 
silk manufacture in, 53. 

Symmer, Mr., his experiments on 
the electric properties of silk, 
249. 

T. 
Temple, Sir Willara, his account 

c^ the trade of Antwerp, 31. 
Theof»hanes, his notice of silk, 17. 
Thome, Mons., his observations on 

engrailing mulberry trees, 90. 
Throwir^, art of, brought from 

Italy ; improvements since made, 

165. 
Throwsters, silk, incorporated in 

London, 56. 
Thuanus, his account of the in- 
troduction of silk into France, 

30. 
Tram, a description of thrown silk, 

166. 
Turkey supplies England with raw 

SI IK, do. 
Tuscany, two broods of worms 

reared m the year there, 91. 

U. 

Utrecht, the treaty of, 59. 

V. 
Vancanson, Mens., engaged by 
the French g[overnment; con- 
trives a macmne similar to that 



of the Venetians, for prodw^ng 
damasquitte, 233. 

Velvet, French, superiority of; its 
first introduction into fjngland; 
Chinese, inferior to that manu- 
^factured hi Europe, 225. The 
structure of; procera of weaving^ 
226, 227. Sometimes -woven 
with stripes, 228. Germem, ib. 

Ven-hi'en-iung, Chinese historian, 
19. 

Venice, commercial relation oC 
with the Greek empire ; supplies 
the west of Europe with silk, 
24. Manufacture of silk in high 
esteem ; practised without degra' 
dation by the higher classes, 28. 

Virginia, a considerable number of 
mulberry trees planted in, but 
Uttle silk produced, 37. 

W. 

Warping machine, descriptioa of; 
manner in which it is wwked, 
183. 

Weavers, stocking, incorporated by 
royal ordinance in France, 49. , 

Weaving, plain, antiqmtv o^ in. 
volved in obscurity, 178. little 
improvement in the apparatus 
for, 179. Indian, manner of; 
figure, (he art of, 192. Antiquity 
m; practised by the EgyptiaDS 
at an early period, 194. Metiliods 
of, ib. Superiority of the French 
patterns, 214. Power, 215. 

Welter discovers ** the bitter prin- 
ciple," 246. 

Westrum, his investigaticms of the • 
chemical properties of silk, 246. 

Williams, Mrs., account of varknv 
triak which she made <^ vege* 
table substances as substitute* 
for mulberiy 'leaves in feedii^ 
silkworms, 140. 

Winding machine described, 168L 

Z. 

Zonaras, his notice of silk, 17. 
Zurich, extensive silk masu&ctQre 
of, 54. 
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This work ia intended to form a popular compendiom of whatever Is 
useful, instructive, and interesting, in the circle of human knowledge. A 
novel plan of publication and arrangement will be adopted, which will 
present peculiar advantages. Without fUlly detailing the method, a few of 
these advantages may be mentioned. 

Each volume will contain one or more subjects uninterrupted and un- 
broken, and will be accompanied by the corresponding {dates or other apprO' 
priate illustrations. Facility of reference w^|^ obtained without fettering 
the work by a continue4alphabetical arrangStnent. A subscriber may oadt 
particular volumes or sets of volumes, without disintegrating his series 
Thus each purchaser may form from the " Cabinbt" a Cyclopedia, more or 
less comprehensive, as may suit his means, taste, or profession. If a sub 
scriber desire to discontinue the work at any stage of its publication, the 
volumes which he may have received will not lose their value by separation 
from the rest of the work, since they will always either be complete in 
themselves, or may be made so at a trifling expense. 

The purchasers will nwv find their property in this work destroyed by 
the publication of a secon^lition. The arrangement is such that partica 
lar volumes may be re-edited or re-written without disturbing the others- 
The " Cabinet Cyclop jbdia" will thus be in a state of continual renova- 
tion, keeping pace with the never-ceasing improvements in knowledge, 
drawing within its circle fVom year to year whatever is new, and casting 
off whatever is obsolete, so as to form a constantly modernised Cyclopedia. 
Such are a few of the advantages which the proprietors have to o^r to the 
public, and which they pledge themselves to reabze. ... 

fVeatises on subjects which are technical and professional will be adapt* 
ed, not so much to those who desire to attain a practical proficiency, as to 
those who seek that portion of information respecting such matters whicli 
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ta fl«aeraUT ezpteted from wen<^aMted penone. An interest will be tm- 
uarted to what is abettttct by cofuous iHustrations, and the sciences will be 
rendered attractive, by treating them with reference to the most familiar 
objects and occurrences. ^ ^ ^ . 

The unwieldy bulk of EneydvMiedias, not less than the abstruse discus- 
sions which they contain, has hitherto consigned thrai to the library, as 
works of only occauonal reference. The present work, from its portabia 
form and popular style, will claim a place in the drawing-room and the bou- 
doir. Forming in itself a CompUU JUbrarif^ afibrding an extensive and in- 
finitely varied store of instruction and amusement, presenting just so mucti 
on every subject as those not proftssionally engaged in it require, conve- 
nient in sise, attractive in form, elegant in illustrations, and most moderate 
in expense, the " CABiifBT Cyclop jedia" will, it is hoped, be found an object 
of paramount interest in every fiunily. 

To the heads of schools and all places of public education the proprietors 
trust tbat this work will particularly recmnmend itself 

It seems scarcely neoessaQr to ndA, that nothing will be admitted into the 
pages of the ** CABiirrr CroLOPiKDiA** which tan have the most remote ten- 
ancy to oflfend public or private morals. To enforce the cultivation of re- 
ligion and the practice of virtue should be a inrincipal object with all who 
undertake to inform the publis mind ; biit with the views Just explainecL 
the conductor of this wotk Ibels these considerations more especially preased 
upon his attention. Parents and guardians may, therefore, rest assured 
that they win never find it necessary to iriace a volume of tlM " Cabinst^* 
beyond the reach CNf their children or pupds. 

The CxBimET Ctclopjedia not being intended to be formed of materials 
merely compiled from works abeady published, but to consist, as far as poe- 
aible, of original treatises, from the pens of those who are most eminent in 
every Inrandi of knowledge, the Conductor, for obvious reasons, cannot 
pledge himself to the precise extent of each department, nor even to all the 
aul^ecta which it may be found adv<mtageous to introduce or omit Never- 
theless, it may be desirable to exhibit the plan and principal divisions of the 
work, OS they at present suggest themselves. 

L ThbCabimit op Natural PmLosopar.— Including Pure Mathnaatlce, 
the several branches of Physics— Chemistry, &c. 8 Vols. 

U. TvM Cabinet op Arts.— The Fine Arts — the Usefol Arts— Manu- 
factures, ttc 10 Vols. 

m. Tri Cabirbt op Natttral Bistort. — Zoology — Botany — Mine- 
ralogy— Geology. 14 Vols. 

IV. Tbb Cabikbt op Gboorapht. — The History of Geographical Dis- 
covery — Descriptive Geography — Physical Geography. 6 vols. 

V. Thb Cabinrt op Philosophy. — Political and Moral — Religion — 

Education, itc 6 Vols. 

VI. Thb Cabinbt opLitbraturb.— Language— Belles Lettres— Histo- 
ries of Literature. 6 Veto. 

Vn. Thb Cabinbt op History. — Historiesof various Countries — Anti- 
quities — Manners and customs — Mythology — Chronology, &c 
22 Vohk 

VOL The Cabiitbt op Biooraphy. — Political, Military, Naval, Religious, 
Scientific, Poetical, Classical, Sec SO Vols. 

IX. Tbr Cabutbt Diotiohary op Literature, Soirncb, aito Art. 6 Vols. 

The extent here assigned to the wwk may b^^nsidered on the whole as 
one which it will not surpass, although it may be found expedient in some 
of the departments to abridge, and in others to extend, the assigned limits. 
Facility of reference will be obtained by annexing to each volume a copious 
Index ; and the Ninth Division will form in itself a compact Cyclop«>ia, 
in which every name and term of Art will be alphabetically arranged, and 
accompanied by a short notice or explanation, together with a reference to 
that volume of the work in which a more detailed account may be found. 

Since the plan of the work does not render a particular order of publica- 
tion necessary, the volumes will not succeed each other according to the 
above scheme : such subjects will appear from time to time as will sustain 
an interest by variety during the period of publication. 
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